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COIAEPKXAHUE OBYUYEHUA
7 KIIACC

Pa3zjen 1. ®usuka u e€ poJjib B NO3HAHUHU OKPYKAKIIETr0 MUPA.

®usuka — Hayka o mnpupone. fsimenus npuponsl. Dusznueckue ABICHUS:
MEXaHWYECKUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
Oduznyeckue BenuuuHbL. V3Mepenwe (¢usmueckux BenuuuH. Pusznueckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoiHasi cicTeMa €IMHUL.

Kak ¢usuka u  Jpyrue  €CTECTBEHHbIE  HAayKd  HM3Y4alOT  IPHUPOLY.
EcTecTBeHHO-HAYUYHBIM METOJI TMO3HAHMS: HAOJIOJEHHE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIIBH)KEHHUE TUIIOTE3, IKCIIEPUMEHT MO MPOBEPKE TMIOTE3, OOBSICHEHUE
HabmonaemMoro sBieHus. Onucanue PU3NYECKUX SIBICHUN C TOMOLIBI0 MOJIENEH.
Jemoncmpayuu.

MexaHn4yecKue, TEIUIOBbIE, JIIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC SIBJICHHUSL.
duznyeckue MNpuOOPHl U TMpoLEeaypa MPSMBIX HW3MEPEHUN aHaJOTOBBIM U
U (GPOBBIM TPUOOPOM.

Jlabopamopnuie padbomut u onvimol.

Onpenenenue 1eHbI AIEHUS Kbl U3MEPUTEITHHOTO MPUOOpa.

N3mepenne paccTosTHUN.

N3mepenne o0bEMa KUAKOCTH U TBEPAOTO TeA.

Onpenenenue pazMepoB MaJIbIX TEJL.

N3mepenune teMmnepaTypsl MPU IMTOMOIIM KUIAKOCTHOIO TEPMOMETpPA U JaTYMKa
TEMIEPaTyphl.

IIpoBenenue nccienoBaHus MO MPOBEPKE TMIOTE3bl: JAJbHOCTH IOJETA MIAPHUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, YeM OOJIbIIIE BBICOTA MTyCKa.

Pazjen 2. [lepBoHayajibHble CBeeHNsI 0 CTPOEHUH BellecTBa.

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, TOKa3bIBAIOIIUE
JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrmkeHue yacTull BemecTBa. CBA3b CKOPOCTU JBUKEHUS YACTHL] C TEMIIEPATYPOU.
bpoyHoBckoe nBwxkenue, auddysus. BzaumoneicTBue YacTUIl BEIIECTBA:
IIPUTSKEHUE U OTTAIIKUBAHHUE.

ArperatHble COCTOSIHMS BEILECTBA: CTPOCHUE Ta30B, XUIAKOCTEM M TBEPABIX
(KpuCTAIIMYECKUX) Tell. B3auMoCBsA3b MEXIy CBOWCTBAMHM BELIECTB B Pa3HbIX
arperaTHbIX COCTOSHHUAX M MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OCcoOEHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Jemoncmpayuu.

HaGmtonenne OpoyHOBCKOTO IBUKEHUSI.

Habmronenue nudy3um.



HaGmionenue siBieHU, OOBSCHSIONIMXCS TMPUTSIKEHUEM WIM OTTAIKMBAHUEM
YaCTHUIl BEHIECTBA.

Jlabopamopnuie padbomut u onvimol.

OueHka aAuaMeTpa aToMa METOJ0M PSI0B (C UCToJIb30BaHUEM (oTorpaduii).
OMnbITHI 0 HAOTIOICHUIO TEIIJIOBOTO PACHIUPEHUS Ta30B.

OMBITHI 110 OOHAPYKEHUIO IEUCTBUS CUJT MOJICKYJIIPHOTO MIPUTSYKEHUS.

Paznen 3. /IBu:keHue ¥ B3auMojaeiicTBHe TeJl.

Mexannueckoe IBHXeHHE. PaBHOMEpHOE U HEpaBHOMEPHOE JABH>KEHHE. CKOPOCTD.
Cpennsis CKOpOCTh MPU HEPABHOMEPHOM JBHKEHHMH. Pacu€T myT U BpeMeHU
JIBUKEHUSL.

SBnenne wuHepUMHM. 3aKOH HHEPUMU. B3ammoneilcTBue Ten Kak MNpUYAHA
U3MEHEHUSI CKOPOCTHM JBHKEHHS Tel. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJUYECTBOM MOJEKYJ B €IUHUIIC
00BéMa BellecTna.

Cuna kak XapakTepuCTHKa B3auMojiecTBUs Tes. Cuiia yrnpyrocta u 3akoH ['yka.
N3Mepenne cuiabl ¢ MOMOIIBIO JUHAMOMETpa. SIBIEHHE TIATOTEHUS W CHUJa
TskecTd. Cuiia TSKECTH Ha Apyrux miaaHerax. Bec tena. HeBecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX MO OJHOM mpsiMoi. PaBHonelcTByromas cui. Cuja TpeHHUs.
TpeHue CKOIbXkEHNs U TPEHHE MOKOos. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.

HaGmronenre MeXaHU4YeCKOro JBUKEHUS Tea.

N3mepenune ckopocTH NPSMOINHEWHOTO IBUKEHUSL.

HaGmronenue siBieHUs: HHEPIIUH.

Ha6mtoneHne n3MeHeHusl CKOPOCTH MPU B3aUMOJICHCTBHH TElL.

CpaBHeHuE Macc Mo B3aUMOJICHCTBUIO TEII.

Ciio’)keHue CuJl, HalpaBJIECHHbBIX IO OJTHOW MPSIMOIA.

Jlabopamopnuie pabomut u onvimol.

Onpenenenue CKOPOCTH PABHOMEPHOT'O JBM>KEHUS (IIapyKa B KUIKOCTH, MOJEIH
AIEKTPUUECKOTO aBTOMOOMIIS M TaK Jaliee).

Omnpenenenne CpeaHE CKOPOCTH CKOJBKEHUS OpyCKa WK MIapuKa MO HAKIOHHOM
IJIOCKOCTH.

Omnpenenenue MWIOTHOCTU TBEPAOTO Tea.

OnBITHI, IEMOHCTPUPYIONINE 3aBUCUMOCTD PacTshKeHHS (eopmarium) npyKuHbI
OT MPUJIOKEHHOM CHJIBL.

OnBIThL, IEMOHCTPUPYIOILIKE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIbKEHHUS OT Beca Tella
Y XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. /laByieHue TBEPABIX TeJl, dKMAKOCTEN U ra3oB.

HaBnenue. CrnocoObl yMEHBIIECHUS W yBeIWYeHUs AaBieHus. JlaBieHue rasa.
3aBUCUMOCTb JaBJieHUs raza oT oObéma, Temmeparypsl. llepemaua naBneHus
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TBEPABIMU TEJIAMH, XUAKOCTIMU M raszamu. 3akoH [lackans. IIneBmatnueckue
MaIllUHbl. 3aBUCHUMOCTb JABJICHUS >KUJIKOCTH OT TiyOouHbl. ['mapocratuueckuit
napanokc. Coobmiaromuecs cocyabl. ['uapaBinueckue MEXaHU3MBI.

Atmochepa 3emum u atMocepHoe naBieHue. [IpuumMHBI CylIecTBOBaHUS
Bo3nymiHON oOonouku 3emiu. OmnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBlieHUsI. 3aBUCUMOCTh aTMOC(EPHOT0 JTaBJICHUS OT BBICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 115t U13MEpeHus: aTMOCHEPHOTro TaBICHUS.

JlelicTBUE >XKUIKOCTH M ras3a Ha IIOIPYKEHHOE B HHUX Teino. BriTankusaromias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.
Jlemoncmpayuu.

3aBUCUMOCTD JIaBJIEHUS ra3a OT TEMIIEPATYPHI.

[Tepenava naBneHus KUJIKOCTHIO U TA30M.

CooO1atonuecs cocyabl.

I'mppasinueckuii npecc.

[IposiBnenue nericTBust aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIONICH CUJIBI OT 00bEMa MOTPYKEHHOM YacTH Teja U
MJIOTHOCTH YKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue IUIaBaHUs TeEJI: IUIABAHUE WM IOTPYKEHHUE Tell B 3aBUCUMOCTH OT
COOTHOILIEHUS TUIOTHOCTEN TEJIA U KUIKOCTH.

Jlabopamopnuie pabomut u onvimel.

HccnenoBanne 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHON B
KUJKOCTb YaCTH TeJa.

OrnpenesieHue BBHITAJIKMBAIOIICH CHUJIBI, JCUCTBYIOIIEH Ha TeJO, MOTPYKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITUIKWBAIOIICH CHIIbI, JCUCTBYIOIIEH HA TEJIO B
KUJKOCTH, OT MacChl TeJa.

OMNbIThL, TEMOHCTPUPYIOUIUE 3aBUCUMOCTD BBITAJIKUBAIOIICH CUIIbI, JEHCTBYIOLIEH
Ha TEJIO B XUAKOCTH, OT 00bEMa MOTPYKEHHON B KUIKOCTh YAaCTH Tela M OT
IJIOTHOCTH JKUJIKOCTH.

KoncTpyupoBanne apeoMmeTpa WIM KOHCTPYUPOBAHHE JIOAKH W ONpPEICICHUE €€
rPYy30IOABEMHOCTH.

Pa3znen 5. PaboTa 1 MOIIHOCTH. JHEPrus.

Mexanndeckasi pabota. MOIIHOCTb.

[IpocThie MeXaHU3MBI: pblyar, 0J0K, HAKJIOHHAs TJIOCKOCTh. [IpaBuio paBHOBecus
pbiuara. [IpumeHenne npaBuia paBHOBECHUS pblyara K OJIOKy. «30JI0TOE MpPaBUIIO»
mexaauku. KITJ] mpocteix mexann3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.



Mexannueckas sHeprus. Kunetnueckas n noreHunanbHas sHeprus. [IpeBpaienue
OTHOTO BHMJIa MEXAaHWYECKOM JHEpPruu B IPYroi. 3aKOH COXPAHEHUS SHEPTUU B
MEXaHUKE.

Jlemoncmpayuu.

IIpuMepbl IPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padbomut u onvimol.

Onpenenenue pabOThl CUIBl TPEHUS MPU PABHOMEPHOM JIBJKEHUU Teja IO
TOPU30HTAILHOM ITOBEPXHOCTH.

HccnenoBanue ycioBUi paBHOBECHS pblyara.

N3mepenue KII/I HakJIIOHHOM MJIOCKOCTH.

N3yueHne 3aKk0Ha COXpAHEHHSI MEXaHUYECKOW DHEPTUH.

8 KUIIACC

Pa3nen 6. TenjioBble siBJIEHUS.

OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO--KUHETUUECKON TCOPUHU CTPOCHHUS BEIIECTBA.
Macca u pa3mepbl aTOMOB U MOJEKYJ. ONbIThI, MOATBEPKIAIOINIME OCHOBHBIC
MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH.

Mopgenun  TBEpAOro, JKHAKOTO W Tra3000pa3HOrO0 COCTOSHMM  BeIecTBa.
Kpucrammuueckue u amopdusie tena. OObsCHEHUE CBOWCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TIOJIOKEHUW MOJEKYISIPHO--KUHETUUECKON TEOPHH.
CmaunBaHu€ U KalWJUISIPHBIE SIBJIEHUS. TemIoBoe pacCIMpeHUE U CKATHUE.
Temnepatypa. CBsi3b TEeMIEPATYPbl CO CKOPOCTHIO TEIJIOBOTO JBUKEHUS YACTHL.
Buytpennsis sueprus. CriocoObl H3MEHEHHsI BHYTPEHHEH dHEPrUu: TeIuionepeaaya
U coBepileHue paboThl. Bumbl Teruionepenaun: TEMIONPOBOIHOCTh, KOHBEKIIHS,
U3ITy4YEHHUE.

KomnuectBOo TeruioTel. YaenpHas TEIUIOEMKOCTh BellecTBa. 1emIooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHWE TeruioBoro OamaHca. [lmaBienwe wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAs TEIJIOTa IJIABJICHUS.
[TapoobOpazoBanne u kxonaeHcamnus. Mcmapenme. Kumenme. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl KHUIIEHHS OT aTMOC(EPHOro
JIaBJICHUS.

BrnaxHocTb Bo3ayXa.

DHeprus TOIUIMBA. Y eibHas TEIJI0Ta CTOPAHUSL.

[Tpunuuns! padotel TernoBbix ABurateneit KIIJI tenmoBoro asurarens. TeniaoBbie
JBUTATENH U 3aIIUTa OKPYXKAOLIEH CPEIBI.

3aKOH COXpaHEHHUsI U MPEBPAILECHUS SHEPTUU B TEIJIOBBIX MPOIECCaX.
Jemoncmpayuu.

HaGmtonenne OpoyHOBCKOTO IBUKEHUSI.

Habnronenue nuddysum.



HaGmtonenue sBieHui cMauMBaHUs U KaMWIISPHBIX SBICHUH.

HaGntoneHue TeminoBoro pacumpeHus Tel.

N3menenue paBiaeHuss raza 0pd U3MEHEHUHM OO0BbEMAa M HArpeBaHUM WIH
OXJIAXKICHUU.

[IpaBuna u3aMepeHus TeMIepaTypsbl.

Bunaer reronepenaymn.

OxnaxaeHue Npy COBEPIICHUU PAOOTHI.

HarpeBanue npu coBepiiieHun paboThl BHEITHUMH CUJIAMH.

CpaBHeHME TEINTIOEMKOCTEN pa3IMYHbIX BEIIECTB.

HaOmnronenue kumeuus.

HaGmtoneHue noctosiHCTBa TeMIepaTyphl MPH TIaBJICHUH.

Mopenu TeroBbIX JBUTATEIIEH.

Jlabopamopnuie padbomut u onvimol.

OMBITHI 110 OOHAPYKEHUIO TCHUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKCHUS.

OnbITHI 110 BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.

OnbITel 110 HAOIIOJCHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUJIKOCTEH U TBEPIBIX
TeN.

OrnpenenieHue AaBiIeHUS BO3AyXa B OaJIOHE IITPHIIA.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JABJICHHS BO3/yXa OT €ro o0néMa H
HarpeBaHUs WINA OXJIAKICHHUS.

[IpoBepka THUMOTE3bl JMHEHHON 3aBUCUMOCTH JJIMHBI CTOJOMKA >KUIKOCTH B
TEPMOMETPUYECKOI TPYOKE OT TeMIiepaTyphbl.

HaGmonenre n3meHeHus BHyTpeHHEN YHEPTUU Tela B pe3yibTaTe TeIionepeiayu
¥ pabOTHI BHEITHUX CHJI.

HccnenoBanue sBiIeHUsT TEIJI000OMEHA MPU CMEIIMBAHUU XOJOJHOW W TOpsSUei
BOJIBIL.

Onpenenenne KOJIWYECTBA TEIUIOTHI, TOJYYEHHOTO BOAOW MPHU TEIIIOOOMEHE ¢
HarpeThiM METANIMYECKUM LIHJIHHAPOM.

Omnpenenenue yaeiabHON TEMIOEMKOCTH BELIECTBRA.

HccnenoBanue nporecca UCIapeHus.

Ornpenenenue OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Omnpenenenue yneabHONW TEIUIOTHI MIABICHUS JIbJA.

Pazjen 7. DiiekTpu4ecKue 1 MATHUTHBIE SIBJICHUS.

Onektpuzauust Ten. J[Ba poaa sIeKTpUYECKHX 3apsanoB. B3aumoneiicTBue
3apspkeHHBIX  Tenl. 3akoH KymonHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPS0B U PACCTOSHUSA MEXLY TEIaMu).
Onektpuueckoe rmone. Hanpsok€HHOCTh 3nekTpuyeckoro mnonas. [Ipunoun
CYNEepHO3ULMHU IEKTPUUECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenn »snexTpuyeckux 3apsAaoB. OJEMEHTApPHBIM JJIEKTPUYECKHM  3apsfl.
Crpoenne aroma. I[IpoBOJHMKM W  JHMDJIEKTPUKU. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUUYECKUN TOK. Y CJIOBHS CYIIECTBOBAHUS 3JIEKTPUUYECKOr0O TOKa. McTOUuHMKH
MOCTOSIHHOTO ToKa. JIeHCTBUS AIEKTPUUYECKOTrO TOKa (TEIJIOBOE, XHMHYECKOE,
MarHuTHOE). DIEKTPUUECKUN TOK B )KHIKOCTSX U Ta3ax.

Onekrtpuueckas 1enb. Cuna Toka. DIeKTpudeckoe HamnpsikeHue. COolpoTUBIICHHE
MPOBOJHUKA. Y JE€TBbHOE COMPOTUBJIEHHUE BellecTBa. 3akoH Oma JJ1s1 y4acTKa LEnH.
ITocnenoBaTenbHOE U MapalIeIbHOE COETUHEHNE MPOBOIHUKOB.

Pabota wu MoOmIHOCTH dJeKTpuueckoro Toka. 3akoH Jxoyns—Jlenna.
DneKTpuuecKue 1eny U NOTpeOUTeNn MEKTPUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

IlocTosnHuble MarauThl. B3amMojelcTBHE ITOCTOSHHBIX MAarHUTOB. MarHuTHOE
roje. MarauTHoe mojie 3eMJIM U €ro 3HaueHue I KH3HM Ha 3emiie. OIBIT
Opcrena. MarauTHoe MoJie AIEKTPUIECKOro Toka. [I[pumMeHenre 31eKTpoOMariuToB
B TexHuke. JlelicTBME MArHUTHOTO TOJISI HA TMPOBOJHUK C  TOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOrO ToKa. Mcmosib30BaHWE 3JIEKTPOJBUTraTeNie B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SBiaeHue 3yeKkTpoMarHuTHOW wuHAYKUMU. [IpaBuno Jlenua.

DIIEeKTpOreHepaTop. Cnoco0Osl MOJTy4YeHUs 3JIEKTPUYECKOM SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.
Jemoncmpayuu.

DneKkTpu3auus Te.

JIBa pozia 3IEKTPUUYECKUX 3apsi 0B U B3aUMOJIEVCTBUE 3aPSKEHHBIX TEN.
Y CTpONCTBO U JEUCTBUE JIEKTPOCKOIIA.

DNeKTpocTaTuueCcKas MHIYKLIHSL.

3aKOH COXpaHEHUs ANEKTPUUYECKUX 3apsIA0B.

[IpoBOAHUKH U TUDIICKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUN DIEKTPUYECKOTO TOJISL.
HcTouHrkyn NOCTOSTHHOTO TOKA.

JIecTBUA 3IIEKTPUUECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUJIKOCTH.

["a30BbIi1 pa3psn.

N3Mepenue cuibl TOKka aMIepMeTpOM.

N3Mepenue 3JIeKTpUIeCKOro HanpsiKEHUsI BOJBTMETPOM.

PeocraTt u MarasuH conpoOTUBIEHHM.

B3anmopelicTBre MOCTOSHHBIX MAarHUTOB.

MoaenupoBaHue HEBO3MOKHOCTH Pa3ICJICHUS MTOJIOCOB MarHuTa.
MoennpoBaHue MarHUTHBIX ITOJEN MOCTOSIHHBIX MarHUTOB.
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OmneIiT Opcrena.

MarauTHoe noJie TOKa. DJIEKTPOMArHuT.

JlercTBME MarHUTHOTO MOJISI HA IPOBOAHUK C TOKOM.

DJIEKTPOABUTATEIIb TOCTOSTHHOTO TOKA.

UccnenoBanue sSBICHUS SEKTPOMATHUTHON UHIYKIIVH.

Omnbrtel @apajes.

3aBUCUMOCTh  HANpaBJI€HUA  MHAYKIMOHHONO  TOKAa OT  YCJIOBUH  €ro
BO3HUKHOBEHHUSI.

DIIEKTPOTreHEPaATOP NOCTOSIHHOTO TOKA.

Jlabopamopnuie padbomut u onvimol.

OMBITHI 110 HAOTIOICHUIO JICKTPU3ALMYU TEI UHAYKIIUEH U TIPU CONPUKOCHOBEHUHU.
UccnenoBanne AEHCTBUS SIIEKTPUUECKOTO MOJIS HA TPOBOJHUKHU U TUDJICKTPUKHU.
CoOopka u mpoBepKa padoThI AIEKTPUUECKOMN 1IETH MOCTOSIHHOTO TOKA.

N3mepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mepenue u peryiupoBaHre HAPSIKEHUS .

UccnenoBanue 3aBUCMMOCTA CWJIbl TOKa, HWIYIIEro Yepe3 pe3ucTtop, OT
CONPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUSI HA PE3UCTOPE.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh DJIEKTPUYECKOTO  COMPOTUBIICHUS
IPOBOJIHUKA OT €0 JJIMHBI, INION[AA1 ONEPEYHOrO0 CEYEHUS U MaTeprara.
[IpoBepka npaBuia CIOKEHUS HAIPSIKEHUM MPH MOCIEI0BATEIbHOM COEIUHEHUH
IBYX PE3UCTOPOB.

IIpoBepka npaBuiia sl CUJIbI TOKA MPY NAPAJUIEIbBHOM COEIMHEHUHU PE3UCTOPOB.
Onpenenenue pabOThI AAEKTPUIECKOTO TOKA, UIIYILIETO YepPe3 PE3UCTOP.
Ornpenenenne MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIJAEISEMON HAa PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CWJIBI TOKA, HIYIIETO 4YEpe3 JaMIIOYKy, OT
HaNpsKEHUS Ha HEW.

Onpenenenue KIIJI narpeBares.

HccnenoBanre MarHuTHOrO B3aUMOJIECUCTBHS TOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOrO TOJISI MOCTOSIHHBIX MAarHUTOB MPU MX OOBEIUHEHHH U
pa3ieicHUN.

HccnenoBanne neUCTBUS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIKY.

OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJACHCTBUS KATYIIKU C
TOKOM M MarHMTa OT CUJIbl TOKA W HAITPABJICHUS TOKA B KAaTYIIKE.

N3ydenne nercTBUs MAarHUTHOTO TTOJIS1 HAa MPOBOJIHUK C TOKOM.

KoHncTpynpoBanue u n3ydenue paboThl JIIEKTPOABUTATEIIS.

N3mepenne KII/I a5exTpoaBurareibHONM yCTaHOBKH.

OMBITHI O UCCIIETOBAHUIO SIBIICHUS JIIEKTPOMArHUTHON MHAYKIMH: UCCIIE0BaHUE
W3MEHEHUW 3HAYCHUS U HAIIPABIICHUS MHAYKIMOHHOTO TOKA.

9 KJIACC



Pa3nen 8. Mexannueckue siBJIeHUsI.

Mexannueckoe  ABwkeHHe. MarepuanpHag  Touka. (Cucrema  oTcuéra.
OTHOCHUTENBPHOCTh MEXAHMYECKOrO JBWKEHUA. PaBHOMEpPHOE NPSMOJUHENHOE
nB>KeHne. HepaBHOMEpHOE NpsMONMHEHOE ABMKEeHUE. CpeaHssi U MTHOBEHHAs
CKOpOCTb T€Jia TP HEPABHOMEPHOM JBHIKCHUU.

Yckopenue. PaBHOycKOopeHHOE mpsiMolinHeitHoe ABvkeHue. CBoOo HOE MajeHue.
Omnbitel ["anunes.

PaBHOMepHOE nBMKEHHE TI0 OKpYyKHOCTH. llepuon u dYactora oOpalieHusl.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTENBHOE YCKOPEHHE.

ITepBeiit 3axkoH Hprorona. Bropon 3akoH Herorona. Tperuin 3akoH HeroTtona.
[TpuHIUIT CYyNEepnO3ULINU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CuJia TPEHUSI CKOJIbKEHHS, CUJia
TPEHUSI TOKOS, IPYTUE€ BUbI TPCHUS.

Cuita TSKECTH M 3aKOH BCEMUPHOTO TATOTECHHS. Y CKOPEHHE CBOOOHOTO TaJICHHUS.
JIBrxenue maneT Bokpyr Connna. [lepsas kocmuueckast ckopocts. HeBecomocTh
U TIEPETPY3KHU.

PaBHOBecue wmarepuasibHOM TOYKH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPJIOTO TeNa C 3aKPEIUIEHHOM OChIO BpaleHus. MomeHT cuibl. LIeHTp TskecTH.
Nmnynsc Ttena. M3meHenue umnynbca. VMOynabe Cuibl. 3aKOH COXpPaHEHUS
uMITyJibca. PeakTuBHOE JBUKEHHUE.

Mexanndeckasi pabota U MOUTHOCTb. PaboTa cui TSKECTH, YINPYrOCTH, TPEHUS.
Cesa3p aHepruu u pabothl. [loTeHuManbHas »HEprus Teja, MOJHATOTO HaJ
MMOBEPXHOCTHIO 3eMJIU. [loTeHIIMAIBbHAS SHEPT U CKATOU NPy KUHBI. KnHeTtnueckas
sHeprus. Teopema 0 KMHETUYECKON HHEPrUU. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPIuu.

Jemoncmpayuu.

HaGmronenrne MexaHN4eCcKoro ABUKCHHS TeJla OTHOCUTEIBHO Pa3HBIX TE OTCUETA.
CpaBHeHuE MyTel U TPACKTOPHUI JBUKEHUSI OJHOTO U TOTO K€ TeJa OTHOCUTEIIHHO
pa3HbBIX TEJI OTCYETA.

N3Mepenne CKOpOCTH U YCKOPEHUS MPSAMOJIMHEUHOTO JBHXKECHUS.

HccnenoBanne npu3HakKOB PaBHOYCKOPEHHOTO JBHKCHUS.

HaGmronenre nBI>KEHUs Tea 1Mo OKPY>KHOCTH.

HaGmronenne MexaHWYECKHX SBIICHWUH, TMPOUCXONAIIMX B CHCTEME OTCYETA
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBHXKEHUHU OTHOCHUTEIIBHO
kaOuHeTa (HU3UKH.

3aBUCHUMOCTb YCKOPEHHUS TeJla OT MACChl Tea U IEUCTBYIOIIEN HAa HETO CUJIBIL.
HaGntonenue paBeHcTBa CHUIT IIPU B3aUMOJICHCTBUU TEN.

N3Mmenenune Beca Tesna npyu yCKOPEHHOM JIBHKEHUU.
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Ilepenada umnynbca nIpu B3aUMOJCHCTBUU TEIL.
[IpeoOpazoBaHus HEPTUU NPU B3AUMOJICUCTBUU TEN.
CoxpaHeHue uMITyJbca NpU HEYNPYTrOM B3aUMOACHCTBUMU.
CoxpaHeHue uMITyJIbca Mpu a0COTIOTHO YIIPYTOM B3aUMOJICUCTBUMU.
HaGtoneHne peakTHBHOTO JABUKEHUS.
CoxpaHeHne MEeXaHUYEeCKOW SHEPTUU IPU CBOOOHOM MaJCHUH.
CoxpaHeHHE MEXaHMYECKOM OHHEPruu IMpU JBMXKEHUU Tejla TOJ JIEUCTBUEM
MPY>KUHBI.
Jlabopamopnuie padbomut u onvimol.
KoncTpyupoBanue TpakTa g pa3roHa v JaJbHEUIIEro paBHOMEPHOIO JIBUKEHHUS
IapuKa Uiu TEJIEKKH.
Omnpenenenue cpeaHeil CKOPOCTU CKOJBXKEHUSI OpyCKa WM JBWKECHUS IIapuKa 10
HAKJIOHHOM IJIOCKOCTH.
OrnpeneneHue yCKOpPEHUs Tella TP PaBHOYCKOPEHHOM JIBUKEHUHU MO HAKIOHHOM
IJIOCKOCTH.
UccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM JBUKEHUU
0e3 HaYaJIbHON CKOPOCTH.
[IpoBepka TUMOTE3bI: €CIAU TPU PABHOYCKOPEHHOM JIBHXKEHUM O€3 HaudalbHOU
CKOPOCTH IIYTH OTHOCATCS KaK pPSAJI HEYETHBIX YHCEI, TO COOTBETCTBYIOIIUE
IIPOMEXKYTKU BPEMEHU OJIMHAKOBBI.
HccnenoBanne 3aBUCMMOCTH CUJIBI TPEHUSI CKOJIBKEHUS OT CUJIbl HOPMAJIBHOTO
JaBJICHUS.
Onpenenenne k03P GUIIMEHTA TPEHUS CKOJIBKEHHUS.
Ornpenenenue KECTKOCTU MPYKUHBI.
Onpenenenue pabOTHI CHJIBI TPEHUS MPU PABHOMEPHOM [IBIDKEHUU Teja TI0
TOPU30HTAIIBHON MOBEPXHOCTH.
Omnpenenenne pabOThl CHIIBI YIPYTOCTH MPH MOABEME Tpy3a C HCIOIH30BAHUEM
HETMOJBUKHOTO U MOJIBH>)KHOTO OJIOKOB.
N3ydeHne 3ak0Ha COXpaHEHUS SHEPTUU.
Pa3nen 9. Mexanuyeckue Koj1eOaHUS U BOJTHBI.
Konebarensnoe aBuxeHue. OCHOBHBIC XapaKTEPUCTUKUA KoOJEOaHUM: TEPHO/I,
4acToTa, aMIUIATy1a. MaremMaTndecKuii U NMpyKUHHBIM MasTHUKU. [IpeBpaiienue
SHEPIUM NpH KOJIeOATEIHBHOM JIBUKEHUU.
3aryxaronue kosnebanus. BeiHy)aeHHbIe KoneOanus. Pezonanc. MexaHudeckue
BoJHBL. CBoiicTBa MeXaHM4eCKUX BOJH. I[IpojosibHble M TONEpeYHbIE BOJIHBI.
JImuHa BOJHBI U CKOPOCTH €€ pacnupoCTpaHeHUsl. MeXaHNYeCKUE BOJIHBI B TBEPAOM
TeJe, CCHCMHYECKHUE BOIHBI.
3Byk. I'poMkocTh 3Byka u BbicoTa TOoHa. OTpaxkenue 3Byka. MHpa3Byk u
YJIBTPa3BYK.
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Jemoncmpayuu.

HaGmonenue konebanuil Ten noJ AEHCTBUEM CUIIBI TSKECTH U CUIIBI YIIPYTOCTH.
Hab6monenue konebanuil rpy3a Ha HUTH U Ha TPYKUHE.

HaGmtoneHne BoIHYKIEHHBIX KOJIeOAHUM U pe30HaHCa.

PacnpocTpanenne npooJibHBIX U MONEPEYHBIX BOJH (Ha MOJICIIN).

HaGmtoneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTHYECKHN PE30OHAHC.

Jlabopamopnuie padbomut u onvimol.

Ornpenenenue 4acToThl M Mepro/ia KojeOaHu MaTeMaTHYeCKOTO MasiTHUKA.
OmnpeneneHue 4acToThl U Nepruoa KojaeobaHu Npy>KMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TIeproia KojaeOaHui MOABEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

UccnenoBanne 3aBUCUMOCTH TIEpHOJIa KOJICOAHUN MPYKMHHOTO MAasTHUKA OT
Macchl Tpy3a.

[TpoBepka HE3aBUCUMOCTH TIeproia KojaeOaHu rpy3a, MOJABEIICHHOTO K HUTH, OT
Macchl Tpy3a.

OnbITEL, JAEMOHCTPUPYIONIUE 3aBUCUMOCTh IepuoAa KoJieOaHWM TMPY>KUHHOTO
MasTHHKA OT MacChl Tpy3a U )KECTKOCTHU MPY>KUHBI.

N3mepenue yckopeHust CBOOOIHOTO MaICHHUS.

Paznen 10. DyeKTpOMarHuTHoOE 1M0JIe U JJIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMarHuTHOE ToJIe. DIEeKTpOMarHuTHbIE BOJIHBIL. CaoiicTBa
ANeKTpoMarHuTHeIX BoJH. lllkana snekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSA3U.

DneKkTpoMarHuTHas npupoza ceera. CkopocTs cBeTa. BosiHOBBIE CBOWCTBA CBETA.
Jemoncmpayuu.

CBoiicTBa 3JIEKTPOMATHUTHBIX BOJIH.

BosnHoBbIE CBOMCTBA CBETA.

Jlabopamopnuie pabomwt u onvimol.

N3yyenue cBOWCTB AIEKTPOMATHUTHBIX BOJTH C TOMOIILI0 MOOMIIBHOTO TenedoHa.
Paznen 11. CBeToBbI€ SIBJICHUS.

JlyueBass mogmenb cBeta. Mcrounuku cBera. [IpsMonvHENHHOE pacnpoCTpaHEHUE
ceera. 3atMenusi Connua u Jlynel. Otpaxenue ceta. [lnockoe 3epkano. 3akoH
OTpa)KEHHUsI CBETA.

[Ipenomiienue cBeta. 3akoH mpenomiieHus cBeTa. [loHOe BHYTpEHHEE OTpaKeHHE
cBera. lcrnonb30BaHHE TMOJHOTO BHYTPEHHETO OTPAXKEHUSI B  ONTHYECKUX
CBETOBO/IAX.

JIunza. Xon nydeil B nuH3ze. Ontuueckas cucrema (oroamnmnapata, MUKpOCKONa U
Teneckomna. ['na3 kak ontuueckasi cucrema. bau3opyKocTh U 1allbHO30PKOCTb.
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Paznoxenue 0enoro ceera B cnektp. OnbiTel HetoToHa. ClioskeHHEe CIEKTPaIbHbIX
uBeToB. Jlucnepcus cBera.

Jemoncmpayuu.

[IpssMonMHEWHOE PACIIPOCTPAHEHUE CBETA.

OtpaxeHue cBera.

[Tonyuenne n300pa>keHUl B TNIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKajiax.
IIpenomnenue caera.

Onruyeckuil CBETOBO/I.

Xop ydelt B coOuparoiieit JuH3e.

XO0[ 1y4er B pacCeuBaroOLEH JINH3E.

[Tonyuenue n300pakeHH ¢ MOMOIIIBIO JTUH3.

[Tpunnun nevictBus poroamnmnapara, MUKpPOCKOTA U TEJIECKOTA.

Mopaens rnasa.

Pasnoxxenne 6emoro cBera B CEKTP.

[TomyueHnue 6enoro cBeTa Mpu CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnuie padbomut u onvimol.

HccnenoBanne 3aBUCUMOCTH yTJIa OTPA’KEHHUS CBETOBOIO Jyya OT yrJjia MaJcHuUs.
N3ydeHne xapakTepUCTUK U300pKEHUS TIpeaMEeTa B TUIOCKOM 3epKaJie.
HccnenoBanne 3aBUCMMOCTH yTiia MPEIOMIIEHUSI CBETOBOIO JIy4a OT yrijla HaJeHus
Ha TPAHUIIE «BO3TYyX—CTEKIIOM.

[Tony4yenue n3o0pakxeHU ¢ TOMOIIBIO COOMPAOIIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONTHYECKOM CHITBI COOMPATOIIEH TNH3HI.
OnBITHI IO PA3NIOKEHHUIO OEJIOr0 CBETA B CIIEKTP.

OnBbITHI IO BOCTIPUSATHUIO 1IBETA MPEIMETOB MIPH X HAOIIOJICHUH Yepe3 IBETOBbIC
(UIBTPHL

Pa3nen 12. KBanTtoBble siBJIEHUS.

Onbitel  Pesepdopna w mianerapHas monaenb atoma. Mogens aroma bopa.
Hcnyckanue u nornoiieHue ceeta atomoM. KBaHThl. JInHEYaThie CIIEKTPHI.
PannoaktuBHOCTE. Anb(a-, 6eTa- u ramma-u3nydeHus. CTpoeHre aTOMHOTO spa.
Hyknonnas mopens aromHoro sapa. M3oromsl. PaguoakTuBHBIE ITPEBpALLICHUS.
[Iepuon nomypacmana aTOMHBIX SIEP.

SAnepubie peakuuu. 3aKOHbI COXPAHEHUS 3aPSA0BOTO U MACCOBOTO YHCEI. DHEPTHUs
CBSI3U aTOMHBIX siiep. CBsi3b Macchl U SHEPruu. Peakium cuHTe3a U AeieHus siep.
Ncrounuku suepruu CoJiHIIA U 3BE3].

SAnepnas osHepretuka. JleMCTBUS PaJMOAKTUBHBIX M3JIYYEHHM Ha JKHBBIC
OpraHU3MBbl.

Jemoncmpayuu.

CrekTpbl U3JIy4eHUS U HOTJIOLICHUS.

CrekTpsl pa3IM4HbIX Ia30B.
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CnekTtp Bomopoaa.

HaGmonenne TpekoB B kamepe Buibcona.

PaboTa cuéTurka HOHU3UPYIOIIUX U3TYYECHH.

Peructpanus nznydeHus: NpupoJHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie padbomut u onvimol.

HaGmronenue CIjIomHbIX U TMHEHYAThIX CHEKTPOB U3TyUYECHHUSL.

HccnenoBanue TPEeKOB: U3MEPEHUE DHEPIUU YACTULBI [0 TOPMO3HOMY MYTHU (T10
dotorpadusam).

N3mepenue painoakTUBHOTO (hoHA.

IHoBTOPUTEIBbHO-00001IIAI0 NI MOAYJIb.

[ToBTOpUTENBHO--0000IAIONIMH MOAYJIb MpeAHa3HAYEH I CUCTeMaTH3alud U
0000111eHHs TPEIMETHOTO COAEPKAHUS U OMBITA JAEATEIBHOCTH, MPUOOPETEHHOTO
Opy M3YYEHUHM BCEro Kypca (pu3uMku, a Takke ISl MOJTOTOBKM K OCHOBHOMY
TrOCYJapCTBEHHOMY JK3aMEHY Mo (HU3UKe aJii 00Yy4arolmMuXcs, BHIOPABIIUX 3TOT
y4eOHBIN mpeaMer.

[Ipy wu3yyeHUH MAHHOTO MOAYJS PEATU3YIOTCA W CHCTEeMaTHU3UPYIOTCS BUBI
JESITENBbHOCTH, Ha OCHOBE KOTOPBIX 00€CIeunBaeTcs JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHbIX  IJIAHUPYEMBIX  pe3yJlbTaToOB  00yueHus, (GopMHupyeTcs
€CTECTBEHHOHAY4YHasl TPaMOTHOCTh: OCBOEHHUE HAay4YHBIX METOAOB HCCIIEIOBAHUS
ABJIICHUNA TPUPOABI M TEXHUKH, OBJIAJIEHUE YMEHUSAMH OOBACHATH (hU3myeckue
ABJICHUSI, TPUMEHSS TOJIy4YCHHbIE 3HAHMS, pellaTh 3aJayd, B TOM YHUCIE
KaueCTBEHHBIE U DKCIIEPUMEHTAIBHBIE.

[IpuHOMNINANBHO EATENIBHOCTHBIA XapaKTep AAHHOTO paszfenia peajus3yercs 3a
C4€T TOTO, YTO OOYYAIOIIHECS BBIMOIHSIOT 3a/1aHMs, B KOTOPBIX UM IIpeajiaraeTcs:
Ha OCHOBE TMOJIYYEHHBIX 3HAHUM PACMO3HABATh U HAYYHO OOBICHATH (U3HUECKHE
SIBJICHUS B OKPY’KAIOIIEW IPUPOIE U TOBCEHEBHOM KU3HU;

UCIIOJIb30BaTh HAy4YHbIE METOJBI HCCIEAOBAHMS (DU3UYECKUX SBICHUH, B TOM
quclIe JUIsl IPOBEPKU TMIIOTE3 U MOJIYYEHUs] TEOPETHUECKUX BBIBOIOB;

OOBSICHATH HAaY4YHBIE OCHOBbI HauOoJiee BaXXHBIX JOCTIKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HallpUMeEp, NPAKTUYECKOTO UCIIOJIb30BAaHUS PA3IUYHbIX UCTOYHHUKOB
SHEPruy Ha OCHOBE 3aKOHA IPEBPAILECHHS U COXPAaHEHHS BCEX HW3BECTHBIX BUOB
SHEPrUM.
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IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKH Ha YpOBHE OCHOBHOI'O 00IIEero oOpa3oBaHUs HANpaBICHO Ha
JOCTH)KEHUE JIMYHOCTHBIX, METANpPEAMETHBIX W TMPEIMETHBIX 00pa30BaTelIbHBIX
PE3YJIbTATOB.

B pesynbrate uszydenus GU3MKM Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS Y
oOyyaroierocsi OyayT cQOpMHPOBAHBI CIIEIYIONIUE JIMYHOCTHBIE PE3YyIbTaThl B
YacTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMS

— TpOsIBJIEHWE MHTEpEeca K HUCTOPUM U COBPEMEHHOMY COCTOSHHUIO POCCHUCKOM
bu3nUecKol HAyKH;

— [IEHHOCTHOE OTHOIIEHHUE K JIOCTUKEHUSIM POCCUUCKUX YUEHBIX--(DU3UKOB,;

2) rpakIaHCKOT0 M TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— T'OTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJIEHUU OOUIECTBEHHO 3HAUYUMBIX U
ATUYECKUX TPOOJIeM, CBSI3aHHBIX C MPAKTUYCCKUM TMPUMEHEHUEM JOCTHUXKEHUUN
bu3uKy;

— OCO3HAHME BAXKHOCTH MOPAIbHO--3TUYECKUX MPUHLHUIIOB B JACSITENbHOCTH
YYEHOT0;

3) 3cTeTHYeCKOro BOCIIMTAHUSA:

— BOCIIPUSITUE JCTETUYECKUX KauyecTB (PU3NUECKOW HAYKH: €€ TapMOHHUYHOTO

OCTPOEHMSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT0 MO3HAHMS:

— OCO3HaHHUE LIEHHOCTU (U3HUECKON HayKHU KaK MOIIHOTO HHCTPYMEHTA MTO3HAHMUS

MHpPa, OCHOBBI Pa3BUTHUS TEXHOJIOTUI, BAKHEUIIIEH COCTABIISIFOIIEH KYJIbTYpPHI;

— pa3BUTHE HAyYHOW JIO0O3HATEIBHOCTH, HMHTEpeca K HCCIEI0BATEIBCKON
TS TeNbHOCTH;

5) hpopMupoBaHus KyJbTYPbI 310POBbSI U IMOIHOHAJIBLHOTO 0J1ArONMOTyYHsA:

— OCO3HAaHHWE IIEHHOCTH 0Oe30macHOro o0pa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpEe, BAXXHOCTHM TMpaBWi O€30MaCHOTO TIOBEICHHUS Ha
TPAHCIIOPTE, HA JOpOrax, C DJJIEKTPUYECKHUM U TEIJIOBBIM OOOPYJOBAaHHUEM B
JIOMAIIIHUX YCJIOBUSIX;

— chopMUPOBAHHOCTH HaBBIKA pedICKCUH, MPU3HAHNE CBOETO MpaBa Ha OMHUOKY 1
TAKOr0 )K€ MpaBa y IPyroro 4eaoBeKa;

6) TPy10BOTr0 BOCTIMTAHUS

— AaKTMBHOE YYacTHE B PEIICHWH MPAKTUYECKUX 3a7ad (B paMKaxX CEMbH,
o0pa3oBaTeIbHOM OpraHU3aIfH, TOpoja, Kpas) TEXHOJOTUYECKON M COIMAIBHOU
HAIPaBJICHHOCTH, TPEOYIONTUX B TOM YUCIEe U (U3HMUECKUX 3HAHHA;
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— MHTEPEC K MPAKTHYCCKOMY U3YUEHHUIO PO(ECCHii, CBI3aHHBIX ¢ (DU3UKOI;

7) IKOJIOrH4€CKOr0 BOCIIMTAHMS

— OpHMEHTAIMs Ha PUMEHEHNE (DU3NIECKUX 3HAHMM I PEIICHUS 3a1a9 B 001aCTH
OKpYJKaloIleld Cpeapl, IUIAHUPOBAHMS ITOCTYNIKOB M OICHKM MX BO3MOXKHBIX
MOCJICACTBHI IS OKPY KAIOIICH CPE/Ibl;

— OCO3HAaHHE TIJIO0ATLHOrO XapakTepa 3KOJOTHYECKMX MpoOIeM M MyTed HuxX
PEIICHHS;

8) amanTanMM K H3MEHSIOIIMMCS YCJIOBHSIM CONMAJLHOW H NPHPOIHOI
cpeabl:

— MOTPEOHOCTh BO B3aUMOJCHCTBHUHU MPH BHIIOJIHEHUH UCCIIEAOBAHUN U MPOEKTOB
(HU3NUECKOM HAIIPABIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHHUSM JIPYTHUX;

— T[OBBIINIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH dYepe3  IPAKTHUECKYIO
JEeSATEIbHOCTH,

— MOTpeOHOCTh B (DOPMHUPOBAHMK HOBBIX 3HAHHWH, B TOM 4HClIEe (OPMYIHPOBATH
UJIEH, TIOHSTHS, THIIOTE3bI O PU3NUECKUX O0BEKTAX U SBJICHUSAX;

— oco3HaHue Ie()UIUTOB COOCTBEHHBIX 3HAHHMM M KOMIIETEHTHOCTEH B OOJIACTH
bu3uKy;

— IUTAHUPOBAHUE CBOETO PA3BUTHS B MPHOOPETEHUH HOBBIX (PU3NUYCCKUX 3HAHUI;

— CTpeMJICHHE aHAJM3UPOBATh U BBIABJIATH B3aUMOCBS3H MPHPOJBI, OOIIECTBA U
HKOHOMHUKH, B TOM YHCJIE C UCIIOIb30BAHHEM (PU3NIECKUX 3HAHUI;

— OIIGHKa CBOMX JCHCTBHH ¢ yd4€TOM BIHUSHHUS Ha OKPYXKAIOIIYIO0 Cpeay,
BO3MOJKHBIX TJI00aIbHBIX ITOCIEACTBHIA.

METAIIPEAMETHBIE PE3YJIBTATbBI

B pesynbraTe OCBOSHHS MpOrpamMMbl MO0 (U3MKE HA ypPOBHE OCHOBHOI'O OOIIEro
oOpazoBanus y oOyuwaromerocss OyayT copMHpOBaHB MeTampeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCAIbHbBIC yUeOHBIC TCUCTBYS,
KOMMYHUKATHUBHBICE  yYHUBEPCAJIbHBIE  Y4eOHBIE  JICMCTBUS,  PETYJISTHBHBIC
YHUBEpCAIbHBIC YUeOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3oBble JJoruueckue AedcTBUS:

BBISIBJISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKHA O0HEKTOB (SIBJICHUI);
yCTaHABIIMBAaTh CYIICCTBCHHBIM TPH3HAK KIACCH(PUKAIIMK, OCHOBAHHS  JUIS
000011IeHNS U CPAaBHCHUS,

BBISBJISITH 3aKOHOMEPHOCTH M TPOTHBOpPEUYHS B pacCMaTpuUBaeMbIX (akTax,
JTAHHBIX U HAOJIOJEHUAX, OTHOCSAIINUXCS K (PU3UUECKUM SIBICHUSIM;
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BBISIBIISITh IPUYUHHO--CJIC/ICTBEHHBIE CBS3U NP NU3YUCHUU (U3UUCCKUX SBICHUHN
MPOIIECCOB, JIeNIaTh BBIBOJBI C MCIOJIB30BAHUEM NECTYKTUBHBIX W MHIYKTHBHBIX
YMO3aKJIIOUEeHUH, BBIABUTATh TUIIOTE3bI O B3aUMOCBA3SIX (DU3MUECKUX BEINYHH;
CaMOCTOSITEJIbHO BBIOMpaTh cHoco0 penieHus y4yeOHOW (u3nyeckoil 3amauu
(cpaBHEHHME HECKOJBKUX BAapHAHTOB PEIICHHS, BHIOOp HanOoJee MOAXOIAIIETO C
y4ETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble ucciieqoBareibcKue 1eiicTBUA:

MCTIOJB30BaTh BOMPOCHI KK UCCIIEIOBATENbCKUN HHCTPYMEHT MTO3HAHUS;
OPOBOIUTH IO CAaMOCTOSITENIFHO COCTABIEHHOMY IUIaHY OTIBIT, HECIIOKHBINA
Gu3nIeCcKuil SKCTIEPUMEHT, HEOOIBIIIOE MCCIe0BaHNEe (PU3MUECKOTO SBICHHS,
OILICHWBATh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIIHIO, TIOTYUYCHHYIO B
XOJI€ UCCIIEIOBAHUS WU DKCIIEPUMEHTA;

CaMOCTOSITENIEHO  (popMynMpoBaTh 00OOIIEHHS W BBIBOJABI IO pe3yJbTaTaM
POBEIEHHOTO HAOJIIOICHUSI, OIBITA, UCCIIE0OBAHMS;

IPOrHO3UPOBATH BO3MOXKHOE JajbHeWIlee pa3BUTHE (PU3NYECKUX MPOLIECCOB, a
TaK)KE BBIABUTATh NPEIINOJIOKEHUS 00 HMX pPa3BUTHH B HOBBIX YCIOBUSAX U
KOHTEKCTax.

Pab6ora ¢ unopmanmeii:

NPUMEHSTh Pa3jIu4HbIe METOAbl, HHCTPYMEHTBI U 3aIPOCHI MPHU MOUCKE U 0TOOpe
uHGOpMAIIMK WJIM JIaHHBIX C YYE€TOM TMPEUIOKEHHOW Y4uyeOHOU Quznyeckon
3a/1auuy;

aHANIM3UPOBATh, CHUCTEMATHU3UPOBaTh W  HMHTEPIPETUPOBATH  HMHPOPMALIUIO
Pa3IUYHBIX BUIOB U (OPM IPEICTABICHNUS;

CaMOCTOSITEIILHO BHIOMPATH ONTUMAIBHYIO (OpMY MPEACTABICHUS HHPOPMALIUU U
WUTIOCTPUPOBATH PEIIaeMble 3a]1a4l HECIOKHBIMU CXEMaMH, IUarpaMMaMu, HHOU
rpaduKoi U X KOMOMHAITUSIMH.

KomMmyHuKaTHBHBIE yHUBEpPCAJIbHbIE YyYeOHbIe 1eiicTBUS:

B XOJIe OOCYyXJIeHHs y4eOHOTO MaTepuala, pe3yabTaToOB JaOOpaTOPHBIX padoT U
MIPOEKTOB 3aJ]aBaTh BOMPOCHI O CYIIECTBY OOCY>KIAa€MOH TeMbl U BBICKA3bIBaTh
WJIeu, HAIlCJICHHbIE Ha DEIICHHE 3aJa4d W TOJAJepKaHHue OJaroKeiaaTelIbHOCTH
OOIIICHHS;

COTIOCTAaBJISITh CBOM CYXKIEHHUSA C CYXICHHSIMH JIPYTUX YYaCTHUKOB JHANOra,
O0OHapy’KMUBATh PA3INYUE U CXOJACTBO MMO3UIIHIA;

BBIPA)KATh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCHbMEHHBIX TEKCTAX;

MyOTUYHO TIPEACTABIATh PE3yJAbTAaThl  BBIMOJIHEHHOTO (PU3WYECKOTO OMBITA
(aKCIIepuMeHTa, UCCIEA0BaHUs, IPOEKTA);

MOHUMAaTh M WCIOJIB30BAaTh MPEUMYINECTBA KOMAHJAHOW W WHANBUAYaITbHON
paboTHI MPHU PEIIEHUU KOHKPETHOUN (PU3NUECKON MPOOIIeMBbI;
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NPUHUMATh LIEJIU COBMECTHOU JEATEIIbHOCTH, OPraHU30BbIBATH JICHMCTBUS IO €€
JOCTHXKEHUIO:  paclpeiessTh poyi, OOCYXKIaTh TNPOLECChl U PEe3yIbTaThbl
COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTIOJICH;

BBITIOJIHATH CBOIO YacTh PaOOTHI, JOCTUTasi KAYECTBEHHOTO Pe3yyibTaTa Mo CBOEMY
HaMpaBJICHUIO U KOOPJIMHUPYS CBOM ACHUCTBUA C APYTMMH WICHAMU KOMAaH/IbI,
OIICHMBaTh KaueCTBO CBOEro BKJIaJla B OOMMH MNPOAYKT 1O KPUTEPHUSIM,
CaMOCTOSITEILHO C(HOPMYIHUPOBAHHBIM YUYaCTHUKAMH B3aHMOJICHUCTBUS.

PeryasiTuBHbIC YHHBeEpPCaJIbHbIC yU4eOHBIE 1eCTBUS

Camoopranusanus:

BBISIBJIATH TMPOOJIEMbl B JKU3HEHHBIX U YYEOHBIX CHUTYyalMSIX, TPEOYIOIIMX IS
pereHus GU3NUeCKUX 3HAHUI;

OPUEHTHPOBATHLCS B PA3TMYHBIX MOJXO0AaX MPUHATUS PEIICHUN (MHAUBUIYyaTbHOE,
MPUHSTHE PEIICHUS B TPYIIE, IPUHSATHE PEIICHUN TPYIIIION);

CaMOCTOSITEJIbHO COCTaBJIAThH aJTOPUTM PEIICHUS (PU3MUECKON 3aJauu WM TUIaHa
UCCJICJIOBAHUSA C YYETOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh Mpe1jilaraeMble BApHAHThI PEIICHU;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEILICHUE.

CaMOKOHTPOJIb, SMOIMOHAJIbHBI HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OIIEHKY CUTYallUH U MpeJiaraTh MjaH e€ N3MEeHEHNUS,
OOBSCHATh MPUYUHBI TOCTHXKEHHS (HEOCTHXKEHHUS) PE3yJbTaTOB NESITeIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B [EATENBHOCTh (B TOM 4YHCIE B XOJ BBIOJHEHUS
(GU3MUECKOro HCCIEOBAaHUS WU MPOEKTa) Ha OCHOBE HOBBIX OOCTOATENHCTB,
W3MEHMBIINUXCS CUTYAIMi, YCTAHOBICHHBIX OMUOOK, BO3HUKIIUX TPYAHOCTEH;
OILICHMBATh COOTBETCTBUE PE3YJIbTAaTa IIEJIN U YCIOBUSIM;

CTaBUTh Ce0s HA MECTO APYroro 4ejoBeKa B XOJI€ CIOpa WM TUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYIroro;

MpU3HABAaTh CBOE MPABO HAa OMMUOKY MPH pemeHWH (PU3MYecKuX 3a7ad WId B
YTBEPKIEHUAX Ha HAYYHbIE TEMbI U TAKOE K€ MPaBO JAPYroro.

INPEAMETHBIE PE3YJIBTATBI

K konHmy oOyueHmst B 7 KJjiacce TpEIMETHBIC PE3yiIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpakaTh COPMHUPOBAHHOCTD Y 00YUAIOIUXCS YMCHUH:

WCIIOIb30BaTh IOHATHS: (PU3MYECKHEC W XUMHUYCCKHE SIBJICHUSA, HAOIIOJCHUE,
OKCTIICPUMEHT, MOJCIb, THIIOTe3a, CAUHUIBI (U3UYCCKUX BEIIMYHUH, AaTOM,
MOJIEKYJIa, arperaTHble COCTOSIHHMS BeIlecTBa (TBEpIOE, KUIKOE, ra3000pa3Hoe),
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MEXaHWUYECKOE JIBIDKEHHE (PaBHOMEpPHOE, HEpPaBHOMEpPHOE, NPSIMOJMHENHOE),
TpaeKToOpus, paBHOJACHCTByIomIas cuia, aedopmanus (yrnpyras, IIacTUYecKas),
HEBECOMOCTbh, COOOILAIOIIHNECS COCYIbI;

paznmuuath siBieHus (Aud@ys3us, TEIIoBOe JBIKCHHE YaCTUI[ BeIECTBa,
paBHOMEpHOE JBMKEHHE, HEPABHOMEPHOE JIBI)KCHUE, MHEPIUS, B3aUMOJCHCTBHE
T€JI, PABHOBECHE TBEPABIX TEJI C 3aKPEIUVIEHHOM OCBIO BpallleHUs, Ieperaya
JaBJICHUsI TBEPABIMU TEJIaMH, >KUJIKOCTSIMH M ra3aMu, atMoc(epHoe aBlICHHE,
IJIaBaHWE TeJ, NpPEeBpallleHUus] MEXaHUYECKOW SHEpPruu) IO ONUCAHHUIO0 HUX
XapaKTEePHbIX CBOWCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOIIUX JTaHHOE
(duznueckoe sBICHUE;

pacrio3HaBaTh MPOSIBIICHUE HM3YYCHHBIX (PU3MUECKUX SBICHUM B OKPYXKAIOIIEM
MHUpEe, B TOM uuciie (U3UYECKUE SIBICHHUS B MPUPOJE: MPUMEPHI JBIKCHHUS C
Pa3IUYHBIMU CKOPOCTSIMU B )KMBOM U HEXKUBOW MIPUPOJIE, NEUCTBUE CUIIBI TPCHUS B
IpUPOJIe M TEXHUKE, BIUSHUE aTMOC(EPHOTO MaBJICHUS HAa JKUBOW OpraHU3M,
IJIaBaHUE PbIO, pbIYaru B TeJie YeJIOBEKa, MPU ATOM NEPEBOAUTH MPAKTUYECKYIO
3a/1a4y B y4eOHYIO, BBIJICTSATh CYIIECTBEHHBIC CBOMCTBA (NMPU3HAKK) (HU3UYECKUX
SIBIICHU;

OMHUCHIBATh M3YYEHHBIE CBOWCTBA Tel H (U3WYECKUE SBJICHUSA, HCIOJIB3Ys
¢usznueckre BeNMYUHBI (Macca, OOBEM, IUIOTHOCTh BEUIECTBA, BpEMS, IIYTh,
CKOPOCTb, CPEIHSISI CKOpPOCTh, CUJa YHNPYIOCTH, CHJIa TSKECTH, BEC Tella, CHJia
TpeHUs, AaBieHuE (TBEPIOro Tela, MKUIAKOCTH, ras3a), BBITAJKHMBAIOIIAS CHIIA,
MexaHudeckass paboTra, MOIIHOCTb, IJIEYO CHUJIBI, MOMEHT CHIIbI, KO3(P(UIIUEHT
MOJIE3HOTO JIEUCTBHSI MEXaHU3MOB, KHHETHYECKas U MOTEHIMAIbHASI YHEPTHs ), IPU
OMKMCAHUM TPABUIBHO TPAKTOBATH (PU3UUYECKUN CMBICI HCIOIb3YEMbIX BEIUYUH,
uX O0O0O03HAYCHHUS W EIUHUIBI (U3UYECKUX BEIUYUH, HAXOIUTHh (POPMYIIBI,
CBSI3BIBAIONINE JTAHHYIO (DU3UYECKYIO BEJIUYHHY C APYTHMMH BEIIMYUHAMU, CTPOUTH
rpad UKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepru30BaTh CBOWMCTBA TeJ, (PU3MUYECKHUE SIBICHUS U TPOLIECCHI, UCIIONB3YS
MpaBUjia CJIOXKEHUsl cuil (BOOJIb OJHOM mpsiMoi), 3akoH ['yka, 3akoH Ilackais,
3aKOH ApXHMeaa, MPaBUJIIO paBHOBECHs phiuara (0JI0Ka), «30JI0TOE MPABUIION
MEXaHUKH, 3aKOH COXPAHEHUSI MEXaHWYECKOW »SHepruu, NOpH 3STOM J1aBaTh
CIIOBECHYI0O (OPMYTUPOBKY 3aKOHA U 3alUCHIBaTh €r0 MaTEeMaTHYECKOE
BBIPaKECHHUE;

OOBSACHATH (PU3MUECKHE SBICHUS, TMPOIECCHl M CBOWCTBA TEN, B TOM YHUCJIEC U B
KOHTEKCTE CHUTyalluid MPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISBIATH
MIPUYUHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JTOTUYECKUX I1aroB
¢ omopoi Ha 1—2 W3y4EeHHBIX CBOMCTBA (PM3MUECKUX SIBICHHUM, (PU3MUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

19



pemiatb pacyéTHble 3aAaud B 1-2 neicTBUS, HUCMONB3Ys 3aKOHBI U (POPMYIIBI,
CBs3bIBaIOIIME (DU3UUECKUE BEJIMUYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aJaydd
3aMMChIBATh KPATKOE YCIOBUE, MOACTABIATH (PU3NUECKHUE BEIMUYMHBI B (POPMYIIBI U
MPOBOJUTH PACUETHI, HAXOJAUTH CIIPABOYHBIC TAHHBIE, HEOOXOAUMBIE JIJISl PEILICHUS
3a/lay, OLIEHUBATh PEATUCTUYHOCTh NOJYUEHHOU (PU3NUYECKOI BEIUUMHBI;
pacno3HaBaTh NPOOJIEMBbI, KOTOPHIE MOXKHO PEIIUTh MPHU MOMOILIU (PU3HUECKUX
METOJIOB, B ONMCAHUU HMCCIIEIOBAHUS BBLACIATH MPOBEPSEMOE MPEIIOIOKEHUE
(runoTe3y), pa3iauyaTh U UHTEPIPETUPOBATH MOJYUYEHHBIH PE3yJbTaT, HAXOAUTh
OLIMOKU B XOJI€ ONBITA, JIEaTh BHIBOBI [10 €r0 Pe3yJibTaTaM;

OPOBOAUTH OMBITHI IO HAOMIOACHUIO (U3MYECKHX SIBJICHUN WU (PU3NYECKUX
CBOMCTB Ten: (OpMyIHpOBaTH TMPOBEPSEMbIE MPEANOJIOKEHHsS, COOUpaTh
YCTAaHOBKY W3 TMPEUIOKEHHOTO O00OpYy/OBaHUS, 3alKMChIBATh XOJ OIbITa U
(bopMynHpOBaTh BHIBOABL

BBITIOJHSTh MPSIMbIE U3MEPEHHUS PACCTOSHUSA, BPEMEHH, MAacChl Tella, 00bEMa, CHUIIbI
U TEMIlepaTypbl C HCIOJIb30BAHUEM AaHAJIOTOBBIX U IMGPOBBIX MPUOOPOB,
3aMMChIBaTh NOKa3aHUs MPUOOPOB ¢ YUETOM 3aJaHHON aOCONIOTHON MOTPEIIHOCTH
U3MEPEHUN;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJAHOU (PM3MUECKON BEIMYMHBI OT JIPYroi
C HCIIOJIb30BAHUEM IPSAMBIX M3MEpPEHUN (3aBUCUMOCTH IIyTH PaBHOMEPHO
JBUKYILErocsl Tejla OT BPEMEHHU JIBHJKEHHs TeJlla, CHIIbl TPEHHUS CKOJIBKEHUS OT
Beca TeJla, kKauecTBa 00pabOTKU MOBEPXHOCTEN TeNl M HE3aBUCUMOCTHU CUJIBI TPEHUS
OT IUIOLIAJU CONPUKOCHOBEHHUS T€Jl, CWIbl YIIPYTOCTH OT yIJIWHEHUS IPY’KHUHBI,
BBITQJIKUBAOLIEH CUJIBI OT 00BEMa MOTrpY)KEHHOM YacTH Telna U OT IUIOTHOCTH
KHUJIKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Tejla, OT IJIyOMHBI, HA KOTOPYIO
HOrPY’KEHO TEJI0, YCIOBUMN IUIaBaHMsI T€J, YCIIOBUM PaBHOBECHS pblyara u OJIOKOB),
y4acTBOBaTh B IUIAHWPOBAHUU y4eOHOTO MCCIEAOBaHUS, COOUpaTh YCTAHOBKY U
BBIIIOJIHATh ~ WU3MEpPEHUs, CleAysd MpeaJIO)KEHHOMY IUlaHy, (UKCUPOBATh
pe3ynabTaThl  MOJIYYEHHOM  3aBUCUMOCTH  (U3UYECKUX BEJIUYMH B  BUJE
OpEUIOKEHHBIX Tal0iaul M TpaduKOB, [enaTh BBIBOJBI IO pe3yibTaTaM
HCCIIEI0BaHUS;

MPOBOJIUTh KOCBEHHbIE M3MEPEHUsl (PU3NUECKUX BEJIWYUH (IUIOTHOCTH BEIECTBA
KUJKOCTH M TBEPAOIrO Tea, CHJa TPEHHs CKOJIBKEHHS, JABICHHE BO3AYyXa,
BBITAJIKMBAIONIAsl CHJIA, JEUCTBYIOIIAs Ha MOTPYKEHHOE B JKHUJIKOCTh TEJO,
KOX(QQUIMEHT  MOJIE3HOT0  JEWCTBUSL  TPOCTBIX  MEXAaHHW3MOB),  CIeays
NPEIJIOKEHHOM  MHCTPYKLIMM: TPU  BBIINOJHEHUM  HU3MEPEHHH  COOMpaTh
HKCIIEPUMEHTAIBHYI0 YCTAHOBKY U BBIYMCIISITh 3HAUEHHE HCKOMOW BEJINYUHBI,
coOMIofaTh TpaBWIa TEXHUKA O€30MacHOCTH Tmpu pabore ¢ JabopaTopHBIM
000pyIOBaHUEM;
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yKa3bIBaTh MPUHLUIBI JEUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOUMCTB: BECHI,
TEPMOMETp, JUHAMOMETpP, CooOIaImecs Ccocynbl, OapoMeTp, pblyar,
MOJABMKHBIN U HETIOJBUXKHBINA OJIOK, HAKJIIOHHAS TIJIOCKOCTH;

XapaKTepU30BaTh MPHUHIUINbBI JEUCTBUS H3YUCHHBIX MPUOOPOB M TEXHUUECKUX
YCTPOUCTB C OMOPON Ha WX OMUCAHUS (B TOM YHUCIE: MOAMIMIHUKHI, YCTPOUCTBO
BOJIONIPOBO/IA, TUAPABINYECKUN MPECC, MAHOMETP, BEICOTOMEP, MOPIIHEBOM HACOC,
apeoMeTp), UCTIOJB3YsI 3HAHUS O CBOMCTBAX (PU3UUECKUX SIBICHUM U HEOOXOUMBbIE
dbu3uYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTL TpPUMEPHl (HAXOAUTh HWH(OpMAIMI0O O TpUMEpax) MNPaKTUYECKOrO
UCIIOJIB30BaHUS (PU3MUECKUX 3HAHWUW B TMOBCEJIHEBHON JKU3HU JJII O0OECIICUCHUS
0€30MacHOCTH TpHU OOpallleHUH ¢ MpUOOpaMu M TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHHMs 37I0pOBbSi U COOJIIOJICHUST HOPM DKOJIOTMYECKOTO TIOBEJCHUSI B
OKPYKAIOIIEN CPEAE;

OCYIIECTBIIATh OTOOP MCTOYHUKOB MHGpopMaliuu B HTepHETE B COOTBETCTBHUU C
3aJJaHHbIM TOMCKOBBIM 3alpOCOM, Ha OCHOBE HMMEIOUIMXCS 3HAHUU U TyTEM
CpaBHEHMsI Pa3IMYHBIX MCTOYHUKOB BBIICIATH MUH(POPMAIUIO, KOTOpas SBIISETCS
MIPOTUBOPECUUBOU WIIH MOKET OBITh HEJJOCTOBEPHOM;

UCIIOJI30BaTh TIPU  BBITIOJHEHUM Y4YEOHBIX 3aJlaHUN  HAYYHO--TIOMYJISIPHYIO
TUTEpaTypy (PU3MYecKoro coaepxaHusi, CIPaBOUYHbIE MaTEpHabl, PECYPChl CETU
WUuTtepHer, Bmanerp npuéMamMu KOHCIEKTHUPOBAHUS TEKCTa, MpPeoOpa3zoBaHUs
uHGOpPMAIIMK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

co37aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
2—3 UCTOYHUKOB MHGOpMALIMH (HU3UIECKOTO COACPIKAHUS, B TOM YHCIIE IMyOJIUYHO
Jenatb KpaTKhue COOOIICHHWsT O pe3ylbTaTax IMPOEKTOB WM  y4eOHBIX
UCCIIEJOBAHUI, IIPU 3TOM TPAMOTHO HCHOJIb30BaTh H3YUYCHHBIM NOHATUWHBIN
anmapar Kypca (GU3HKH, COPOBOXKIATh BHICTYIUICHHE MTPE3EHTALIUCH;

OpU  BBIMOJTHEHUM y4E€OHBIX TMPOEKTOB U  HCCIEAOBAHUI  pacmpenessTh
00S3aHHOCTH B TPYMIE B COOTBETCTBUH C MOCTABICHHBIMU 3a/1adyaMu, CICAUTH 3a
BBIIIOJTHEHHEM IIaHA JCHCTBHM, aJeKBaTHO OIICHHMBAaThL COOCTBEHHBIM BKJIAJl B
NEATENbHOCTh TIPYNIbI, BBICTPAUBAaTh KOMMYHHMKATUBHOE B3aUMOJIECHUCTBUE,
YUYUTBIBASI MHEHUE OKPYKAIOLIUX.

K koHmy oOyuenus B 8 Kjiacce MpeIMETHBIE pe3yibTaThl HAa 0a30BOM YpOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

WCIOJIB30BATH MOHATHUS: Macca U pa3MePbl MOJIEKYJI, TEIJIOBOE JBUKECHHE aTOMOB
U MOJICKYJI, arperaTHbIe COCTOSIHHSI BEIIECTBA, KPUCTAJUIMUECKHE M amop(dHbBIE
T€Jla, HACHIIICHHBIM M HEHACBIIIEHHBIA Iap, BJAXHOCTh BO3AyXd, TEMIEpaTypa,
BHYTPEHHSISI SHEPTHUsl, TEIUIOBOW JBUrATEIlb, JIEMEHTAPHBIN JJIEKTPUUECKUN 3apsi,
AJEKTPUYECKOE MOJIE, TPOBOAHUKU U IUIJIEKTPUKH, ITOCTOSHHBIN JJIEKTPUUECKUN
TOK, MArHATHOE TMOJIE;
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pasnuyarh sIBICHMS (TEIJIOBOE PACUIMPEHHUE U CKaTHe, TeIlonepeaaya, TErIoBoe
paBHOBECHE, CMAyMBaHUE, KANWUISIPHBIE SBJICHUS, WCHAPEHUE, KOHJIECHCALHS,
IUIaBJI€HUE, KpUCTaIu3auus  (OTBEpAEBaHME), KHUIEHHE, Terulonepenaya
(TeTUIONPOBOHOCTD, KOHBEKIIHS, U3IIy4eHHE), BIEKTpU3ALUA TET,
B3aUMOJICCTBUE 3aPsIA0B, NCHUCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHHUE,
B3aUMOJICCTBUE MArHMTOB, ACHCTBUE MAarHUTHOIO MOJS Ha MPOBOJHHUK C TOKOM,
AJIEKTPOMArHUTHAsE WHIYKIMS) MO OMHUCAaHUI0 MX XapaKTePHBIX CBOWCTB W Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (DU3UUYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBICHUE W3YUYCHHBIX (PU3MYECKUX SIBICHUM B OKPYKaIOIIEM
MUpE, B TOM YHCJIe PU3NUECKUE SBICHUS B MPUPOJIC: TOBEPXHOCTHOE HATSKEHUE U
KaNWJUISIPHBIE SIBJICHUS B MPUPOJIE, KPUCTAUIBI B Npupoje, ninydyenue ConHia,
3aMep3aHue BOJI0EMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa,
ANIEKTPUYECKUE SIBJIEHUS B aTMocdepe, JJIEKTPUUECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE ToJie 3eMiid, apei@ MoaCcoB, POJib MArHUTHOTO TIOJIS 1JISI )KM3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, MPU ITOM MEPEBOAUTH MPAKTUYECKYH0  3a7adyy B
y4eOHYI0, BBIJICNIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH ) (PM3UUYECKUX SBIICHUM;
OMHUCHIBATh HW3YYCHHBIC CBOWCTBA Tel U (U3UYECKUE SIBICHHS, MCIOJIb3YS
dbu3udeckue BENIMYMHBI  (TEMIlepaTypa, BHYTPEHHSS DHEPrusi, KOJUYECTBO
TEIJIOThI, YJEJIbHAs TEIUIOEMKOCTh BEUIECTBA, YyJEJbHAsl TEIJIOTa IJIABJICHHUS,
ylenpHas TeIioTa NapooOpa3oBaHUs, yJeidbHas TEIJIOTa CrOpaHMs TOILIUBA,
KO3(P(GULIMEHT TOJIE3HOrO JEHCTBUS  TEIUIOBOM  MAallMHBI, OTHOCHUTENIbHAs
BJIQXHOCTh BO3[yXa, DJJEKTPUYECKUM 3apsia, CuWia TOKa, DJIIEKTPUYECKOE
HaIpsKEHHE, COMTPOTUBJIEHNE MPOBOJHUKA, YAEIBHOE CONPOTUBIICHUE BEIIECTBA,
paboTa W MOIIHOCTh DJEKTPUUYECKOTO TOKa), MPH OINHUCAHUU MPABUIBHO
TPAKTOBaTh (PU3UYECKUM CMBICT HCIOJIb3YEMBIX BEIWYMH, OOO3HAYCHHS U
eAUHUIBI U3MUECKUX BEJIUYHH, HAXOIUTh (OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO
(Gu3MUecKyl0 BEITUYUHY C JIPYTUMHU BEIUYHMHAMH, CTPOUTH TpadUKU M3YyUYECHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEINYHH;

XapaKTepru30BaTh CBOMCTBA Tel, (PU3MUECKHE SIBICHHS W TMPOIECCHI, MCIOIb3YS
OCHOBHBIE TOJIOKEHHS MOJIEKYJISIPHO--KUHETUYECKOW TEOPUM CTPOCHUS BEIIECTBA,
MPUHIHUII CYNEPHO3ULIMKA ToJiell (HAa KAYyeCTBEHHOM YPOBHE), 3aKOH COXPaHEHUS
3apsiia, 3akoH OMa JiJis ydacTka 1enu, 3akoH Jxoyns—JIeHna, 3aKkoH coXpaHeHUs
SHEPTUH, TIPH STOM JaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA M 3aMUCHIBATH €TO
MaTeMaTH4eCKOE BbIPaKEHUE;

OOBSACHATHh (HYU3MYECKHE TPOIECCHl W CBOMCTBA TEJI, B TOM YHCJIC U B KOHTEKCTE
CUTyaIui PaKTUKO-OPUEHTHUPOBAHHOTO Xapakrepa: BBISIBIISATD
MIPUYUHHO-CJIC/ICTBEHHBIE CBS3U, CTPOUTH OOBICHEHHE U3 |1—2 JIOTMYECKUX IIaroB
c omopol Ha 1-2 U3y4YEHHBIX CBOMCTBA (PU3MUECKUX SIBICHUH, (UZUUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;
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pemaTh pacuéTHble 3aayd B 2—3 JEHCTBUS, UCMONB3YS 3aKOHBI U (OPMYIIBI,
CBs3bIBaOIINE (DU3UYECKUE BEJIMYMHBI: HAa OCHOBE aHalIM3a YCIOBHUS 3a/laud
3alMChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEIOCTATOK JAHHBIX ISl PEUICHUS
3a/layu, BBIOMpPATh 3aKOHBI W (opMyJbl, HEOOXonHWMblEe [Js1 €€ pelieHus,
MIPOBOJIUTH PACU€Thl M CPAaBHUBATH MOJYyYEHHOE 3HAUEHUE (DU3NUYECKONU BEIIMUUHBI
C M3BECTHBIMU JTAaHHBIMHU;

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIH (HU3UIECKUX
METOJIOB, MCIIOJb3Yysl OMNMCAHWE HCCIENOBAaHUS, BBIACHATH ITPOBEPAEMOE
MPEATOI0KEHNE, OLEHUBATh MPABUJIBHOCTh MOPSAKA MPOBEICHUS UCCIIECI0BaHNUs,
JIEIaTh BBIBO/IBI;

IPOBOJIUTH OMBITHI O HAOMIONCHUIO (U3UYECKUX SBICHUM WM (U3UIECKUX
CBOMCTB TeNn (KamwUIspHBIE SBJICHUS, 3aBHCUMOCTBH JIaBJIICHHUS BO3JyXa OT €ro
o0béMa, TeMmmepaTypbl, CKOPOCTU IMpoIlecca OCThIBAaHUS W HArpeBaHus IMpHU
U3JIY4YCHUU OT IIBETa U3JIydaromie (MOrJIOmAaoIIeil) MOBEPXHOCTH, CKOPOCTh
UCMIApEHUs1 BOJABI OT TEMIEPATyphl >KUAKOCTH M IUIOMIAAM €€ TOBEPXHOCTH,
AJIEKTpU3alUs TEl U B3aUMOJCHCTBUE JIEKTPUUYECKUX 3aPsJI0B, B3aUMOACHCTBUE
MOCTOSTHHBIX MAarHMWTOB, BU3YyaJIU3allisi MarHUTHBIX TOJIEH TTOCTOSHHBIX MarHUTOB,
JNEUCTBUS MAarHUTHOIO TOJig HA MPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTA,
CBOMCTBA 3JICKTPOJIBUTATENs IMOCTOSHHOTO TOKa): (hOPMYJIMPOBATH IPOBEpPsIEMbIE
IPEATNONIOKEHUs, COOMpPAaTh YCTAHOBKY W3 TIPEIJIOKEHHOTO 000pyI0BaHMUs,
OMHCHIBAThH XOJI OTbITA U (HOPMYJIIMPOBATH BHIBOIBI,

BBITIOJIHATh MPSAMBIE HM3MEPEHUS TEeMIEpPaTypbl, OTHOCUTEIBHOM BJIAXKHOCTHU
BO3J/lyXa, CHJIbI TOKa, HAIPSIKEHUS C WCIOJIb30BAaHUEM aHAJIOTOBBIX MPHOOPOB U
JATYMKOB (PU3UYCCKUX BEIUYWH, CPABHHBATH PE3YJIbTaThl U3MEPEHUN ¢ y4E€TOM
3aTaHHOM aOCOJIFOTHOM MOTPEIIHOCTH;

IIPOBOJIUTH HMCCIICIOBAHKE 3aBUCHMOCTH OJHON (PU3HUECKON BEIMYHHBI OT JPYroin
C WCIIOJB30BAaHUEM  MPSMBIX HM3MEPEHUM  (3aBUCUMOCTH  COINPOTHBIICHUS
NPOBOJHUKA OT €ro JJHHbBI, IUIOMIAAXM MONEPEYHOr0 CEYECHUS U YACIBHOrO
COIPOTHUBIICHUS BEIIECTBA MPOBOJHUKA, CHJIbI TOKA, UAYIIETO 4Y€pe3 MPOBOJHUK,
OT HANpPSDKEHWST HAa IPOBOJHUKE, MCCICAOBAHUE TOCJIEIOBATEIBHOIO U
MapajiyieIbHOTO  COCIMHEHUM TPOBOJHHUKOB): IUIAHUPOBATH  HCCIIECAOBAHHUE,
coOMpaTh YCTAaHOBKY W BBITIOJHATH M3MEPEHHUS, CIEIys MPEII0KCHHOMY IUIaHY,
(UKCUPOBATH PE3yIbTATHI MOJYYCHHOW 3aBHCUMOCTH B BHJIE TAOIHI] B Ipad)UKOB,
Jie7IaTh BBIBOIBI IO pE3yIbTaTaM HCCIICIOBAHMUS;

MPOBOJINTh ~ KOCBEHHBIC  M3MEpPeHUS  (Pu3MUecKux  BenmwumH  (yACibHas
TEIUIOEMKOCTh BEIIIECTBA, COMPOTHBICHHE IMPOBOJHHUKA, pabOTa M MOIIHOCTD
AJIEKTPUYECKOTO TOKA): MUIAHUPOBATH U3MEPEHHUS, COOMPATh DKCIECPUMEHTAITLHYIO
YCTaHOBKY, CIIeAyd MNPEIIOKCHHON HWHCTPYKIIMH, W BBIUYHUCIATH 3HAYCHHE
BEJIMYNHEL
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coONI0aTh MpaBHJla TEXHUKH OE€30MacHOCTH MpH padore ¢ JabopaTOpHBIM
000pyI0BaHUEM;

XapaKTepHU30BaTh TPUHIUIBI JCHCTBUS HW3YUYEHHBIX MPUOOPOB M TEXHUYCCKHUX
YCTPOMCTB € OMOPOM Ha MX ONMUCaHUs (B TOM YHCIE: CUCTEMa OTOIUICHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIEpPMETpP, BOJIBTMETP, CUETUUK DIICKTPUUECKOMN
SHEPrUM, 3JIEKTPOOCBETUTENIbHbIE NPHUOOpPHI, HArpeBaTeIbHbIE 3IEKTPONPUOOPHI
(mpuMepsl), ANEKTPUUECKHUE MPEAOXPAHUTENH, HIEKTPOMArHUT, 3JIEKTPOIBUTaTENb
MIOCTOSTHHOTO TOKa), HMCIOJIb3Yysl 3HAHUSI O CBOWMCTBaX (PU3UUYECKUX SIBJICHUU U
HE0OX0IMMbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M U3MEPUTEIILHBIE MPUOOPHI 1O
CXeMaM H CXEMaTU4YHbIM pUCYHKaM (KUJAKOCTHBIH TEPMOMETp, TEPMOC,
NICUXPOMETpP, TUTPOMETP, JBUTATEh BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOIL,
peocTar), COCTaBJATh CXEMbI JJEKTPUYECKUX LENeld C TMOCIeN0BaTeIbHbIM U
napajiylesIbHbIM COEIMHEHHEM JJIEMEHTOB, pa3iinyasi yCJIOBHbIE O0O3HAUYCHMS
AJIIEMEHTOB AJIEKTPUUECKUX IIETIeH;

NPHUBOJUTH TPUMEPHl (HAXOAWTh HH(POPMAIMIO O TPHMEpPax) MPaKTHUYESCKOTO
UCIIOJIB30BaHUS (PU3MUECKUX 3HAHWUW B TOBCEIHEBHON JKU3HU JJII OOCCIICUCHUS
0e30MacHOCTH MpHU OOpallleHUHd ¢ NMpUOOpaMH U TEXHUYECKHUMHU YCTPOWCTBAMH,
COXpaHEHHUS 370pOBbS U COOJIOJEHUS HOPM DKOJIOTMUECKOrOo TMOBEIACHUS B
OKpYXalollen cpeje;

OCYIIECTBIISITh MOUCK MH(pOpMaIK (u3nuecKkoro cojepkanus B MHTepHere, Ha
OCHOBE MMEIOIIUXCS 3HAHUM U MYTEM CpPaBHEHHS JOMOJHUTENbHBIX HCTOYHHKOB
BBIIENISATh MH(POPMALIMIO, KOTOpas SBISETCS MPOTUBOPEUUBONM HIIM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIIONIb30BaTh TIPU BBIMOJTHEHUM YUYEOHBIX 3aJaHUM HAYYHO--TIOMYJISPHYIO
TUTepaTypy (pU3MYecKoro comepkaHus, CIPaBOUYHBIE MaTEpHalbl, PECYPChl CETU
WNuTtepHer, Bmanerp mnpuéMaMu KOHCIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHUs
nH(pOpMa¥K U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

co3iaBaTh COOCTBEHHBIC MUCHMEHHBIC U KPATKUE YCTHBIE COOOIIEHUS, 00001mas
uHOPMAITIO W3 HECKOJBKUX HCTOYHUKOB (PU3UYECKOTO COJAEpPKAHUSA, B TOM
quclie MyOJINYHO MPECTABIATh Pe3yIbTaThl IPOSKTHOW WIIM MCCIIECIOBATEIHCKOMN
JESTENBbHOCTH, TMPU OSTOM TPAMOTHO WCIOJIb30BaTh HW3YYCHHBI TMOHATHHHBIN
anmapar Kypca (U3HKH, COMPOBOXKIATh BRICTYIUICHHE MTPE3CHTAIINCH;

MIPU BBHITIOJTHEHUW YYEOHBIX MPOEKTOB M HCCIEAOBAHMM (U3HUECKUX TPOIECCOB
pacnpenensiTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUU C TMOCTABJICHHBIMU
3a/layaMu, CJICIUTh 32 BBITIOJIHEHWEM TUIaHA JEHCTBUHW W KOPPEKTHUPOBATH €ro,
aJICKBaTHO OIICHWBATh COOCTBEHHBIN BKJIAJ B CATEIbHOCTH TPYIIIBI, BEICTPAUBATH
KOMMYHUKATHBHOE  B3aWMOJICHCTBHE, TMPOSBISAS  TOTOBHOCTH  paspemniaTh
KOH(JIUKTHI.
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K koHny oOyueHuss B 9 kjiacce nmpeiMeETHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: CUCTEMa OTCU€Ta, MaTepuajbHas TOYKa, TPAEKTOpHS,
OTHOCUTEIBHOCTh ~ MEXaHWYECKOro  JBWXKeHus,  Jedopmanus  (ympyrad,
IUIACTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb H
neperpys3Kku, UEHTP TAKECTH, a0CONMIOTHO TBEPJOE TENO, UEHTP TAKECTU TBEPIOTO
TENa, paBHOBECHE, MEXaHWYEeCKHe KOJIeOaHHWs W BOJIHBI, 3BYK, HH(PA3BYK U
yIBTPa3BYK, 3JIEKTPOMArHUTHBIE BOJHBI, IIKaJla 3JIEKTPOMATHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JTaJIbHO30PKOCTh, CIEKTPHI UCIYCKAaHUS W TOTJIOMIEHUS, alb(a-,
0eTa- 1 raMMa-u3Iy4eHus, U30TOMbI, epHAs IHEPreTHKA;

pasnuyarh ABJIeHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHENHOE IBHXKEHUE,
PaBHOYCKOPEHHOE NPSAMOJIMHEMHOE JBUXKEHHME, CBOOOJHOE NaJCHHUE Tel,
pPaBHOMEPHOE JBUKEHUE IO OKPY)KHOCTH, B3aUMOJICMCTBHE Te€J, PEAKTUBHOE
JIBUKEHUE, KOieOaTebHOE ABIKCHHE (3aTyXalOIUe U BHIHY)K/ICHHbBIE KOJICOaHMs),
pPE30HAHC,  BOJHOBOE  JBW)KEHME, OTPaXXEHHE  3BYKa, MPSIMOJIMHEHHOE
pacrnpocTpaHeHHMe, OTPaXXCHHE U IPEJOMIIEHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpa’kKEHHUE CBETA, Pa3JI0KEHNE OEJIOr0o CBETa B CIEKTP U CJIOKEHUE CHEKTPAIBHBIX
I[BETOB, JHUCIEPCHUS CBETa, ECTECTBEHHAs paJUOAKTUBHOCTb, BO3HUKHOBEHHE
JMHEHYaTOro CHEeKTpa M3JIy4EHHs) [0 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3NUECKOE SIBICHUE;

pacro3HaBaTh NPOSBICHUE H3YYEHHBIX (PU3MUECKUX SBICHUH B OKpY’KarolleM
Mupe (B TOM uucie (pU3MYECKHE SBICHUS B MPHUPOJAE: IMPWIMBBI U OTJIMBHI,
nBkeHne 1iaHeT CoOJMHEYHON CHUCTEMBI, pPEaKTUBHOE JBUKEHHME JKHUBBIX
OpPraHHU3MOB, BOCIIPUSITHE 3BYKOB XHMBOTHBIMH, 3€MIIETPSICEHHE, CEHCMHUYECKHE
BOJIHBI, IIyHaAMH, 3X0, IIBETA TEJI, ONITUYECKUE SBJICHUS B MPUPOE, OUOIOTHUECKOE
JeicTBUEe BUAMMOIO, YJIbTPAa(pHUOJIETOBOIO M PEHTICHOBCKOIO M3JIyYEHHUH,
€CTECTBEHHBIM paJUOaKTUBHBIA (OH, KOCMHUYECKHE Jy4YH, pPaJUOAKTUBHOE
U3JIy4EHHE MPUPOJHBIX MUHEPAIOB, ACHCTBUE PpPaJWOAKTUBHBIX HW3JIyYCHHI Ha
OpPraHH3M 4YeJIOBEKa), MPU 3TOM IMEPEBOAUTH MPAKTHUECKYIO 3ajady B Y4YEOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUYECKUX SBJICHUN;

ONKCHIBATh HM3YyYEHHBIE CBOWCTBA Tel U (U3MUECKHUE SIBICHUS, HCIIOJb3YS
¢usnyeckne BETWUYMHBI (CpelHss U MIHOBEHHas CKOpPOCTb Tela Mpu
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, IIEPEMEIIEHUE, MTyTh, YIJIOBas CKOPOCTH,
CWJIa TPEHMsI, CHJIa YIPYIOCTH, CHJa TSKECTH, YCKOPEHHE CBOOOJHOIO NaJeHUS,
BEC Tela, UMITYJIbC TE€Ja, UMIYJbC CHJIbI, MEXaHMYecKass padoTa WU MOIIHOCTb,
NOTEHIMAJIbHASL J3HEpPrusi Teja, IMOAHIATOrO0 HaJ IOBEPXHOCTBIO  3E€MIIH,
MOTEHIMAJIBHASL 3HEPIrusl CHKaTOW MpPYKUHBI, KUHETUYECKAasl SHEpPrusi, IOJHas
MEXaHU4ecKasi SHEPrus, MEepUoJl U 4acToTa KoieOaHui, JUIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTEJIb NPEJOMIICHHS CPENbl), MpU
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ONMHMCAHUM MPABUIBHO TPAKTOBATh (PU3MYECKUN CMBICI HCIOJIb3YEMBIX BEIUYMH,
o00O3HaueHusT W E€JUHUIBl (PU3NYECKUX BEIUYMH, HAaXOAUTh (POPMYIIbI,
CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEIMUYMHY C IPYTUMHU BEIMYUHAMH, CTPOUTH
rpaduKu U3Y4EeHHBIX 3aBUCUMOCTEHN (PU3NUYECKUX BEJIUYUH;

XapaKTepu30BaTh CBOWMCTBA TeJ, (PU3MYECKHUE SIBIICHUS U MPOLECCHI, UCIOJIb3Ys
3aKOH COXpaHEHUS JHEPruu, 3aKOH BCEMHUPHOrO TATOTEHUS, IPUHIUII
CYNEpHo3ULMU CWJI, NPUHLMI OTHOCUTENbHOCTH ['amunes, 3akoHsl HbloTOHAa,
3aKOH COXPAHEHHUs MMITYJIbCa, 3aKOHBI OTPAXKEHHSI U MPETOMIICHHS CBETA, 3aKOHBI
COXpAaHEHMS 3apsA0BOIO0 M MAcCCOBOTO YHUCEN MpPH SIEPHBIX PEaKIUSAX, IPU ITOM
J1aBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alKChIBATH €r0 MaTeMaTHYEeCKOe
BBIPAKCHHUE;

OOBSACHATH (hU3MUECKUE MPOLECCHl U CBOMCTBA TEN, B TOM YHCIE M B KOHTEKCTE
CUTyalluii TPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATh MPUYUHHO--
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX IIaroB C OMOPO
Ha 2—3 W3Yy4YEHHBIX CBOMCTBA (DU3UYECKUX SIBICHHUH, (PU3NYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEM;

pemiath pacyu€THble 3a7aud (OMUpAIOIIMECs Ha CHUCTeMy U3 2—3 ypaBHEHUM),
UCIIOJIb3YS 3aKOHBI U (DOPMYJIBI, CBSI3bIBAIONINE (PU3MUECKHIE BEJIMYUHBI: HA OCHOBE
aHaiM3a YCJIOBUS 3aJlaydl 3alMChIBATh KPATKOE YCIIOBUE, BBISBISATH HEJOCTAIOIIHNE
WK U30BITOUYHBIE JaHHBIC, BHIOMPATH 3aKOHBI M (OPMYIbI, HEOOXOAUMBIE IS
pElIeHHs, TMPOBOJIUTH PACUETHI U OICHUBATh PEATUCTUYHOCTH TOTYUYEHHOTO
3HaueHUs (PU3NYECKON BEIMUMHBI;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEIIUTh MPU MOMOILIU (PU3NUECKUX
METOJIOB, HCIIOJNB3ys] ONHUCAHUE UCCIENOBAHUS, BBIICTSATH  IPOBEPSIEMOE
IIPEINOJIOKEHUE, OLIEHUBATH MPABHIIBHOCTH MOPSAJIKA IPOBEICHUS UCCIICI0OBAHMS,
JIeNaTh BHIBOJIbI, MHTEPIPETUPOBATH PE3yIbTaThl HAOIIOIEHNUN U OTIBITOB;
IIPOBOJIUTH OTBITHl MO HAONIOACHUIO (U3UYECKUX SBICHUNU WIH (HU3NIECKHUX
CBOMCTB Tell (M3yueHHe BTOPOro 3akoHa Hbl0TOHA, 3aKOHA COXpaHEHUS! SHEPTHH,
3aBUCUMOCTh TIEpHOJa KOJeOaHW TPYKUHHOTO MasTHHKA OT MacChl rpy3a
KECTKOCTU TMPYKUHBl U HE3aBUCUMOCTh OT AaMIUIMTYJIbl MaJIbIX KOJeOaHUH,
IPSIMOJINHEWHOE pPacIpOCTPAHEHUE CBETA, PA3JIOKEHHE OEJOoro CBeTa B CIIEKTD,
U3y4YEHUE CBOWCTB M300pa)k€HUS B IJIOCKOM 3€pKajie M CBOMCTB M300pa)KeHUS
mpenMera B coOuparomie JuH3e, HAOMIOJCHHE CIUIONIHBIX U JIMHEHYaThIX
CIEKTPOB M3JIYYEHHUS): CAMOCTOATENIbHO COOMpPATh YCTAaHOBKY M3 M30BITOUHOIO
Habopa 000pyI0BaHUS, OTMMCHIBATH X0/ OTIBITA U €r0 PE3YNIbTAThI, (JOPMYITHPOBATH
BBIBOJIBL;

IIPOBOJUTH NPU HEOOXOJUMOCTH CEPHUIO MPSAMBIX U3MEPEHUH, ONPENEss CpelHee
3HAYCHUE U3MEPSIeMO BeTUYUHBI (POKYCHOE PACCTOSIHUE COOMpArOUIEH JTUH3bI),
000CHOBBIBAaTh BBIOOP CIIOC00a M3MEPEHUS (M3MEPUTEIBHOTO MPUOOopa);
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MPOBOJUTh  HUCCIENOBAaHHWE  3aBUCUMOCTEH  (U3MYECKUX  BEJIMYMH  C
HCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHHH (3aBUCHUMOCTh IyTH OT BPEMEHH MpHU
PaBHOYCKOPEHHOM JIBMKEHUU 0€3 HaudalbHOM CKOpPOCTH, IMEpuojaa KoJieOaHuU
MaTeMaTUYeCKOTr0 MasgTHUKA OT JJIMHbI HUTH, 3aBUCUMOCTH YTJIa OTPaKEHUsI CBETa
OT yrja NaJeHWs M Yyrja MpeJoMJIeHUs OT yria NajJeHHs): IJIaHUPOBAThH
UCCJIEI0BAHNUE, CAMOCTOSTENIbHO COOMPATh YCTAHOBKY, (DUKCHPOBATH PE3YNbTATHI
MOJIYYEHHOW 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BUAE TaOMUI U TpaduKOB,
JIeNaTh BBIBOJBI [0 pPe3yJIbTaTaM UCCIEI0BAHMUS;

OPOBOAUTH KOCBEHHBbIE M3MEpPEHUs (U3UUECKUX BEJIMYUH (CPEAHsSI CKOPOCTh H
YCKOpEHHE Tejla TMpPU PABHOYCKOPEHHOM JIBM)KEHHH, YCKOPEHHE CBOOOJIHOTO
najeHusi, KECTKOCTb  MPYXKUHBI, KOAIQPUIMEHT  TpEeHUs  CKOJIBKECHHUS,
MexaHuueckas paboTa W  MOUIHOCTb, 4YacToTa M Mepuoja  KosieOaHuit
MaTEMaTUYECKOT0 U TPY>KMHHOTO MAasiTHUKOB, ONTHYECKasl CUjia CcOOUparolieu
JUH3bI,  PAJAMOAKTUBHBIM  (OH):  TUIaHUpOBaTH  HM3MEpPEHHs,  CcOOUpaThH
HKCIIEPUMEHTATBHYIO YCTAHOBKY U BBIMIOJHATD U3MEPEHUS, CIEYS MPEATI0KEHHON
UHCTPYKIIMM, BBIYUCIISTH 3HAYEHUE BEJIMYMHBI M aHAIU3UPOBATH TOJTYYEHHBIE
pe3yJIbTaThl C YYETOM 3aJaHHOM IOTPELIHOCTH U3MEPEHNU;

coONoaTh MpaBUiia TEXHUKH OE30MacCHOCTH IMpH pabore ¢ JabopaTOPHBIM
000py/I0BaHUEM;

pa3nu4aTh OCHOBHBIE MPU3HAKY U3YUYEHHBIX (PU3UUECKUX MOJIENIeH: MaTepruaabHas
TOYKa, a0COIIIOTHO TBEPAOE TEJI0, TOUCUHBIN HCTOYHUK CBETA, JIy4, TOHKAS JINH3A,
IIaHeTapHasi MOJEIb aTOMa, HyKJIOHHAs! MOJEIb aTOMHOTO SIpa;

XapaKTepru30BaTh MPUHIMUIIBI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHHUUECKHUX
YCTPOWCTB € ONOPOM HA HMX OMUCAaHHS (B TOM YHCIE: CHUAOMETDP, JATUUKU
MOJIOKEHUS, PACCTOSIHUSI M YCKOPEHHUs, paKeTa, 5XO0JIOT, OYKH, IIEPHUCKOII,
doToanmapar, ONTHUYECKHE CBETOBOIBI, CIEKTPOCKON, JIO3UMETp, Kamepa
Bunbcona), wucmonb3yss 3HaHUA O CBOMCTBax (PU3MUECKUX SABICHUUA W
HeoOXxouMble (PU3NIECKHE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMAaTHUYHBIE PUCYHKHM H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, H3MEPUTEIbHBIX MPHUOOPOB M TEXHOJOTHYECKUX IPOLECCOB IpHU
pelieHnu Yy4eOHO--TIPaKTUUYECKUX 3aJlad, ONTHUYECKHUE CXEMbI Al MOCTPOSHUS
M300paKEHUI B IJTIOCKOM 3€pKajie U cOOUparoleH JINH3E;

NPUBOAUTH MPHUMEPHl (HAXOAUTh WHGPOPMALMIO O NPHUMEpax) MPAKTUYECKOTO
WCIIOJIb30BaHUSl (PU3NYECKUX 3HAHWM B IOBCEIHEBHOM XU3HM I OOECIeYeHUs
6e3omacHocTH TpuU OOpalleHuu C MpUOOpaMH M TEXHHUYECKUMHU YCTPOWCTBaMH,
COXpAaHEHHUSI 370pOBbS M COONIOACHUS HOPM 3KOJOTMYECKOIO IIOBEICHHS B
OKPY’KAIOIIEH CPEAE;

OCYLIECTBIISITh MOUCK HH(pOpManuu (uznyeckoro conepxxkanus B HWHTepHeTe,
CaMOCTOSATEIBHO (OPMYJIHPYS MOMCKOBBIM 3aIPOC, HAXOAUTh MyTH ONPEIEIICHUS
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JIOCTOBEPHOCTH TOJYYeHHON HWH(OpMalMu Ha OCHOBE HMEIOUIUMXCS 3HAHUU U
JOTIOJIHUTEIIBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MIPU BBIMOJIHEHUM YUYEOHBIX 3aJaHUM HAyYHO--TIOMYJISPHYIO
IUTEepaTypy (pU3MYEecKOro coaepxaHusi, CIpPaBOUYHbIE MaTEpHalbl, PECYPChl CETH
WuTtepHer, Bnanerp npuéMaMu KOHCHEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHbIE TIHCbMEHHBIE UM YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpMAIMU U3 HECKOJBKUX MCTOYHHMKOB (PU3MUECKOrO COAEpMKaHUs, MyOIHMYHO
IPEACTABIIATh PE3yJIbTAaThl IIPOCKTHOM WM HCCIIEN0BATEIbCKON JEATEIbHOCTH,
IIPU 3TOM I'PaMOTHO HMCMOJb30BaTh U3YYEHHBIN MOHATUIHBIN annapar u3y4aeMoro
pasznena (U3MKM W CONPOBOXKAATH BBICTYIJIEHUWE TMpE3CHTAalMEe ¢ y4éToM
0COOEHHOCTEW ayIUTOPUU CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
N | H KoanuecTBo yacoB DJIeKTPOHHBbIE Bun nesrenbnoctu | [lessTeqIbHOCTH
] HMEHOBAHHU
/ auMeHoBaHue (Ill/l(l)pOBbIe) Oﬁy‘laIOIIII/IXCH YuuTead ¢ y4eToM
n a3J1eJ10B U TeM Bcer | Kontpoiabnbl | [IpakTnyecku i
p P P o0pa3oBaTeJbHbIE paboueii
n nporpaMmal 0 e padoThlI e padoThlI pecypeb NporpaMmbl
BOCIUTAHUS
Pa3nen 1. ®u3uka u eé poJsib B NO3HAHNHU OKpY:Kaouero Mmupa(6 yacon)
BrisiBnenue -Peanu3oBbIBaTH
pagHHqHﬁ MEXKTY BOCIIMTATCJIBHBIC
bu3HIECKIMT T BO3MOJKHOCTH B
Pa3IMYHBIX BUAX
XUMUYECKUMHU
JIeSATENBHOCTH,
MIPEBPALICHUSMU. 0BYAIOIIHXCS CO
PacnosnaBanue u CIIOBECHOI
KI1accuUKaus (3HaKOBO)
Bub OK bu3HIeCcKux OCHOBOM:
nonnoreka .
dusnka - HayKa o a SIBJIICHU: CuCTEMaTH3anyA
11 2 https://m.edsoo.ru/7f41619 y4eGHOro
MIPUPOAE MEXaHUYECKHUX,
4 Marepuana;
TEIJIOBBIX,
- IPUBJIEKATh
ANEKTPUYECKUX, BHUMAHYIC
MAarHUTHBIX U 00YHAOIIIXCS K
CBETOBBIX. LEHHOCTHOMY
Habmronenue u aCIeKTy
OIMCAHHE M3y4aeMbIX Ha
bu3nuecKux YPOKC ABJICHHH,
. MOHSATUH, TPUEMOB;
SBJICHUN
- IPUMEHSTh Ha
12 duznyeckue 5 1 bubmmoteka [IOK Onpenenenne UEHBl | ypoke
' BEIINMYHNHBI https://m.edsoo.ru/7f41619 | memeHUd IIKAJbI WHTEPAKTUBHBIE

29



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

WU3MEPHUTEIBHOTO
npubopa.
N3mepenne
JIMHEHHBIX
pa3MepoB Tel u
MTPOMEKYTKOB
BPEMEHU C yU4ETOM
MOTPEITHOCTEMN.
N3mepenue o0bEmMa
KHUJIKOCTH U
TBEPAOTO Tena.
N3mepenne
TEMIIEPATyPhI TIPH
MOMOIIIN
KHJIKOCTHOTO
TEPMOMETpa U
JaTyuKa
TeMIepaTyphbl.
Beinonnenue
TBOPYECKHUX
3aJJaHUi M0 OUCKY
CIoco0oB
U3MEpeHUs
HEKOTOPBIX
buznyeckux
XapaKTEPUCTHK,
HarpuMep,
pa3MepoB MaJbIX
00BEKTOB (BOJIOC,

(dbopMBbI pabOTHI €
00YUaIOIIIMHUCS:
rpymnmosas padbora
uiau pabota B
napax, KOTopbie
y4daT 00y4aromuxcs
KOMaHJHOU paboTe
¥ B3aMOJICHCTBHIO
C IpyruMu
00yJarOIIUMHUCH,

- IPUBJICKATh
BHUMAaHUE
00yJaronuxcs K
00cyXaaemMoii Ha
ypOoKe
nHpopmanuu,
AKTHUBH3aIMU
IMO3HABaTEILHOM
NIeITEILHOCTH
00YyJarOIIHNXCS;

- co371aBaTh
JIOBEPUTEITBHBIN
MICUXOJOTMYECKHI
KJIUMAT B KJ1acCe BO
BpEMS YPOKa,

- noOy»X1aTh
00yuaronmxcs
co0MI0IaTh Ha
YpOKe MPUHIIMITBI
yueOHOMI
JUCIUILIAHEI U

CaMOOpraHru3aruu.
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MIPOBOJIOKA),
YIAAJIEHHBIX
00BEKTOB, OOIBIINX
pacCTOSIHUM, MAJIBIX
MIPOMEKYTKOB
BpPEMCHHU.
OOGcyxaeHue
peTaracMbIxX
c1oco0oB.

13

EcrecTBeHHOHAyUYHBI
1 MeTo/ MMO3HAHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41619

4

Brigsmxenne
TUTIOTE3,
0O0BICHSAIOIMMNX
MPOCTHIE SBJICHUS,
HaIpuMep: —
noyemy
OCTaHaBJINBACTCS
JBUXKYIIEecs 10
TOPU30OHTAILHOM
MOBEPXHOCTH TEJIO;
— [I0YEMY B JKapKyIO
MOTO/1y B CBETJION
oJIeK]Ie
MPOXJIaJIHEH, UeM B
TEMHOM.
IIpennoxenue
croco00B MPOBEPKU
TUIIOTE3.
IIpoBenenue
HCCIIeI0BaHus 0

NunuBuayanpHas
pabora ¢ 1eThbMu
OBS3.

31



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

IIPOBEPKE
KaKOMIIN00
TUIOTE3bI.
Iloctpoenue
MPOCTEUIINX
Moeien
bu3HUeCcKux
SIBJICHUH (B BUJIE
PUCYHKOB WUJTH
CXeM), Hampumep
najJicHue MpeaMeTa;
MPSIMOJIMHENHOE
pacrpocTpaHeHHe
cBeTa

Pa3nen 2. [lepBoHavaibHbIe CBejle

HUSA O CTPOCHUM

BellecTBa(S 4acoB)

2.1

CTpoeHI/IC BCIICCTBA

bubmuorexa [JOK

https://m.edsoo.ru/7f41619

4

HaOironesue n
HWHTEpIpETAIHS
OIIBITOB,
CBU/IETEIIbCTBYIOIIN
X 00 aTOMHO-
MOJIEKYJISIPHOM
CTPOCHUH
BEIIECTBA: OMBITHI C
pacTBOpEeHUEM
pa3IMYHBIX BEIIECTB
B Boje. O1eHka
pa3MepoB aTOMOB U
MOJIEKYI C
HCIOJIB30BAHUEM

-pean30BBIBATH
BOCIIMTATEIbHbBIE
BO3MO>KHOCTH B
Pa3IMYHBIX BUIAX
JIeITENbHOCTH,
oOyJaroiuxcs co
CJIOBECHOM
(3HAKOBOIN)
OCHOBOM:
CHCTEMATH3aLIHA
y4eOHOTO
MaTepuana;

- peain30BHIBaTh
BOCITUTATEIbHBIC
BO3MOYKHOCTH B
pa3IMYHBIX BUAAX
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¢dororpadmii,
MOJTy4eHHBIX Ha
ATOMHOM CHJIOBOM
Mukpockorne (ACM)
— nabopaTopHas
pabora 1o Teme:
«OueHka tuameTpa
aTOMa METOJIOM
psaoB (c
UCIIOJIb30BaHUEM
dboTorpadumii)y.
Onpenenenue
pa3MepoB MaJIbIX
Ten

2.2

JIBH>KEHHE U
B3aUMOJICHCTBUE
YaCTHII BEIIIeCTBA

bubmorexa [IOK
https://m.edsoo.ru/7f41619

4

HaOimronesue n
0OBsICHCHHUE
OpOYHOBCKOTO
JIBHOKEHHS U
sBieHus quddy3um.
[IpoBenenue u
00BsICHEHHE OIIBLITOB
10 HAOJIFOIEHUTO
TEIUIOBOIO
pacIIupEeHHMS ra30B.
IIpoBenenue u
00BsICHEHHUE OIIBLITOB
1o 0OHapYKEHUIO
CHJT MOJIEKYJISIPHOTO
MPUTSDKEHUS U

JeSITeIbHOCTH
o0yJaronuxcs co
CJIOBECHOM
(3HaKOBOIN)
OCHOBOM:
CaMOCTOSITeIIbHAs
pabora ¢
yueOHUKOM, paboTa
C Hay4HO-
MOMYJISIPHON
JIUTEPATYpOil,
0TOOp U CpaBHEHUE
MaTepuaa 1o
HECKOJIbKUM
HCTOYHUKAM;

- IPUBJIEKATh
BHUMaHNeE
00ydJaronuxcs K
LIEHHOCTHOMY
acIeKTy
U3y4aeMbIX Ha
YPOKE SIBJICHUM,
MOHSTUH, IPUEMOB;
- IPUMEHSITH Ha
ypoke
MHTEPAKTUBHbBIC
(dhopMBbI pabOTHI C
00yUaIOITIMHUCS:
rpymmnosas pabora
i pabora B
napax, KOTopbie
y4daT 00yJaromuxcs
KOMaHJHOU paboTe
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OTTAaJIKUBAaHUA

2.3

ArperarHbie
COCTOSTHUS BEIIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41619

4

Onucanue (¢
MCI0JIb30BAHNEM
IIPOCTBIX MOJIENEN)
OCHOBHBIX pa3JInuui
B CTPOCHHH T'a30B,
JKUIKOCTEH U
TBEPABIX TEI.
OO0bsicHeHnEe MaJIOH
CKUMAEMOCTH
KUJIKOCTEH 1
TBEPABIX TE,
OonbLION
CKUMAEMOCTH
ra3zoB. OObsicHeHUE
coxpaHeHus GOpMbI
TBEPJIBIX TEI U
TEKY4eCTH
JKUJKOCTH.
[IpoBenenue
OTBITOB,
JIOKa3bIBAOLUX,
4YTO B TBEPJIOM
COCTOSIHUM BOJbI
YaCTHUI[bl HAXOATCS
B CPEIHEM JaJibliie
ApYr OT ipyra
(TIOTHOCTH
MEHBIIIE), YEM B

¥ B3aNMOICHCTBUIO
C IpyruMu
00yJarOIIMMHUCH,

- IPUBJICKATh
BHUMAaHUE
00yJaronmxcs K
00cyxaaemMoii Ha
ypOKe
uH(popMaIuH,
AKTHBU3AIIUH
IMO03HABaTEILHOM
JIEATETLHOCTH
00YJarOIINXCS;

- pa3BUBATH y
00yJaroIIMXCs
MO3HABATEIBHYIO
AKTHBHOCTB,
CaMOCTOSITEILHOCTD
, THUITUATHBY,
TBOPYECKHE
CIOCOOHOCTH;

- co371aBaTh
JIOBEPUTEITBHBIN
MICUXOJOTMYECKHI
KJIUMAT B KJ1acCe BO
BpEMS YPOKa,

- moOy»XaaTh
0o0yuaronmxcs
co0MI0IaTh Ha
YpOKe MPUHITUIIBI
yueOHOMI
JUCIUILIAHEI U
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JKAIKOM.
YcranoBiieHue

B3aMMOCBA3U MCKY

0COOCHHOCTIMU
arperaTHbIX
COCTOSTHAM BOJIBI M

CaMOOpraHu3al1u.
NunuBuayanpHas
paboTa ¢ 1eThbMu
OB3.

CYIIECTBOBAaHUEM
BOJIHBIX OPTaHU3MOB
(MC — 6uonorus,
reorpagusi)
Pa3nen 3. /IBuskenne u B3aumojeiicteue Te1(214acon)
UccnenoBanue peann30BbIBATH
PaBHOMEPHOTO BOCIIMTATCIIbHBIC
BIIKCHIS BO3MOKHOCTH B
2
pa3IMYHBIX BUAAX
OIPENIETICHUE €r0
JIeSATENbHOCTH,
TPU3HAKOB. 00yJaronuXxcs co
Habmonenue CIIOBECHOI
HEPaBHOMEPHOI'O (3HAKOBOIN)
Eu6 OK JBUKEHUS U OCHOBOM:
nonmoreka
Mexannueckoe L[ OIpPE/ICIIEHUE €T0 CUCTEMAaTHU3aL s
3.1 https://m.edsoo.ru/7f41619 . y4eGHOrO
JBUKEHUE OTJIMYUU OT
4 Marepuana;
PaBHOMEPHOTO
- peaIu30BbIBATH
ABIKCHU. BOCIIUTATEIIbHBIC
Onpenenenne BO3MOYKHOCTH B
CKOPOCTH pa3IMYHBIX BUAAX
PaBHOMEPHOTO JIeSITEIbHOCTH
JIBYDKEHUS (I1apuka 00YHaIOIINXCS CO
JIOBECHOM
B JKUJIKOCTH, CIIOBECHOY
(3HaKOBOIA)

MO ACIIN
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ANEKTPUUYECKOTO
aBTOMOOWIISI 1 T.]1.).
Ornpenenenue
CpPEeHEN CKOPOCTH
CKOJIb)KEHUs Opycka
WJIH IIapuKa 1o
HaKJIOHHOM
IJI0OCKOCTH Perienne
3a/1a4 Ha
ompesieNieHue MyTH,
CKOPOCTH U
BpEMCHU
PaBHOMEPHOTO
NBIDKEHU. AHaIn3
rpaguKoB
3aBUCUMOCTH TyTH
U CKOPOCTH OT
BpEMEHHU

3.2

Huepuus, macca,
IUIOTHOCTH

bubmuorexa [JOK

https://m.edsoo.ru/7f41619

4

OO0OBscHEHUE U
MIPOTHO3UPOBAHUE
SIBJICHUH,
00yCTIOBIIEHHBIX
WHEepIYeH,
HarpuMep, 4To
MIPOUCXONT MPHU
TOPMOKEHHUU WJIH
pPE3KOM MaHEBpe
aBTOMOOMIIS,
nouemy

OCHOBOW: BBIBOJIbI
U JI0Ka3aTelbCTBO
dbopmyn, aHau3
dbopmy, perieHue
TEKCTOBBIX
KOJIMYECTBEHHBIX H
Ka4eCTBEHHBIX
3aJ1a4, BBIITOJIHEHUE
3aIaHUM IO
pasrpaHYCHIIO
TTOHSTHUH;

- IPUBJICKATh
BHUMAaHWE
00yJaronuxcs K
[IECHHOCTHOMY
acIIeKTy
M3yYaeMbIX Ha
YPOKE SIBJICHUM,
MOHSTUH, IPUEMOB;
- IPUMEHSTH Ha
ypoKe
WHTEPAKTUBHBIC
(dhopmMBbI pabOTHI C
00yUaIOITIMHUCH:
rpymmnoBas paboTa
uau pabora B
napax, KOTopble
y4aT 00y4aronuxcs
KOMaHJHOU paboTe
U B3aUMOJICHCTBHUIO
C IpyruMu
00yUaIOIINMHCS;

- IPUBJICKATh
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HEBO3MOIKHO
MTHOBEHHO
MIPEKPATUTh
JIBIDKCHUE Ha
BEJIOCHUIICIC WUIIH
caMoKaTe Hu T. 1.
IIpoBenenue n
aHaJIN3 OIILITOB,
JIEMOHCTPHUPYIOITUX
H3MEHEHHE
CKOPOCTH JBUKECHUS
TeJla B pe3yJibTaTe
NeWCTBHS HA HETO
JIPYTUX TET.
Pemnrenue 3agaq Ha
OIpEIEIIEHNE MACChI
Tena, ero oopéMa u
IUIOTHOCTH.
[IpoBenenue u
aHaJIn3 OILITOB,
JIEMOHCTPUPYIOLIUX
3aBUCHMOCTh
W3MCHEHUS
CKOPOCTH TeJia OT
€ro Macchl pu
B3aMMOACHCTBUU
tei. 3smepenue
MaccChl Tena
Pa3IUYHBIMU

BHUMAaHUE
00yJaromuxcs K
00cyxaaemMoii Ha
ypOKe
uH(popMaIuH,
AKTHBU3AIIUH
IMO3HABATCILHOM
JIEATELHOCTH
00yJaroIINXCS;

- pa3BUBATH y
00yJaroIIMXCst
MO3HABATEIIBHYIO
AKTHUBHOCTb,
CaMOCTOSITEILHOCTD
, HHUIINATHRY,
TBOPYECKHE
CIIOCOOHOCTH;

- MOJICTTUPOBATH Ha
YpOKE CUTYaIuu
JUTSL BBIOOpa
MOCTYIIKA
00yJarOIIUMCS
(TEKCTBHI,
nHporpaduka,
BHJICO U JP.);

- noOy»X1aTh
00yuaronmxcs
co0MI0IaTh Ha
YpOKe MPUHIIMITBI
yueOHOMI
JUCIUILIAHEI U

CaMOOpraHru3aruu.
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crocobamu.
Ornpenenenue
IJIOTHOCTH T€JIa B
pe3yabTare
HU3MEpEHUS €T
Macchl B 00béMa

3.3

Cuia. Bunsl cun

14

bu6mmoreka [IOK

https://m.edsoo.ru/7f41619

4

N3ydyenune
B3aUMOJICHCTBUS
KaK IPUYUHBI
W3MEHCHUS
CKOPOCTH TeJla UIn
ero nedopmaruu.
Ornucanune
peabHbIX CUTYyAIUH
B3aUMOJIEHCTBUS
TE€J C IOMOULIBIO
MOJIEJIEN, B KOTOPBIX
BBOJIUTCA MOHATHE U
M300paKeHNE CUJTBL.
N3ydenue cuibl
YIIPYTOCTH.
HccnenoBanue
3aBUCUMOCTH CHUJIBI
YOPYTOCTH OT
YAJIMHEHUS
PE3UHOBOTO IIHYpa
WM IPY>KUHBI (C
MOCTPOEHUEM
rpaguka). AHaIHM3

NunuBuayanpHas
pabora ¢ 1eThbMu
OBS3.
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MPaKTUYECKUX
CUTyaluii, B
KOTOPBIX
MIPOSIBIISICTCS
JIEHCTBHE CUJIBI

YIIPYrocT!
(ynpyrocts Msy4a,
KPOCCOBOK, BETOK
JiepeBa u Jp.).
AHanu3 cuTyanmi,
CBSI3aHHBIX C
SIBIICHUEM
TATOTCHHSL.
OO0bscHeHne
OpOUTAIEHOTO
JBUKEHUS TUIAHET C
UCTOJIb30BaHUEM
SBJICHUS TATOTCHUS
Y 3aKOHA UHEPLHUU.
N3mepenue Beca
Tesa ¢ MOMOIIBIO
JTMHAMOMETpA.
O6ocHOBaHUE 3TOTO
crocoba u3MEpeHuUs.
AHanus u
MO/IETTUPOBAHUE
SIBIICHUSI
HEBECOMOCTH.
DKCTePUMEHTAIBHO
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€ TI0JIy4YeHHE
MpaBUJIa CIOXKEHUS
CHJI, HAITPaBJICHHBIX
BJIOJIb OJTHOM
IIPSIMOM.
OrnpeneneHue
BEJTNYHUHEI
PaBHOJIEHCTBYIOIIEH
cun. U3zyuenne
CHUJIBI TPEHUS
CKOJIBKEHUS U CUJIBI
TPEHUS TTOKOSI.
HccnenoBanme
3aBHCHMOCTH CHJIBI
TPEHUS OT CHIIBI
ABJICHUS U CBOVCTB
TPYIIUXCS
MMOBEPXHOCTEH.
Anamms
MPaKTHYECKUX
CUTyalHUil, B
KOTOPBIX
MIPOSIBIIICTCS
NENUCTBUE CUIEI
TpEHHUS,
HCIOJIb3YIOTCS
CITIOCOOBI €&
YMEHBIIEHUS UIH
YBEJIMYEHUS
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(kaTaHue Ha JIbIKAX,
KOHBbKaX,
TOPMO>KEHHE
aBTOMOOMJIA,
MCII0JIb30BaHNE
TIO IITATTHUKOB,
TTABaHWE BOJIHBIX
JKUBOTHBIX U JIp.).
Pentenue 3agau ¢
WCTIOJIH30BaHNEM
dbopmyn mis
pacuéTa CHUIIBI
TSOKECTH, CHITBI
YIPYTOCTH, CHIIBI

TpEHUst
Pa3nen 4. laBiienne TBEPABIX TeJl, :KUAKOCTel U ra3oB(21 yacoB)
AHanus u peaIn30BbIBATH
00bsICHEHHE ONBITOB | BOCIIUTATCIBHBIC
1 TPaKTHIECKHX BO3MOYKHOCTH B
. Pa3IMYHBIX BUIAX
CUTYallUii, B
JIeSITEIbHOCTH,
KOTOPBIX
Hasnenue. Ilepenaua Eu OK 00yJaromuxcs co
. NOJInOTEKA IIPOABIIACTCA CHUJIa 7
JABJICHUSI TBEPIABIMHU 1 p CHOBeCHOfI
4.1 3 https://m.edsoo.ru/7f41619 | mKaBICHHUS. (3HaKOBOI)
TEJaMU, JKUJIKOCTIMU "y
4 OGocHOBaHUE OCHOBOI:
1 rasamu CHocoGoB cHCTEeMaTH3aIus
YMEHBILIEHUS U yaebHoro
Marepuana;
YBEJIMYEHUS
- peaJIn30BbIBaTh
AABJICHUS. BOCITUTATEJIbHEIE
N3y4yenune

41



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

3aBUCUMOCTH
JIaBJICHHMS ra3a OT
00BéMa u
TEeMIIepaTyphl.
N3ydyenune
0coOeHHOCTEH
nepeaayuu IaBJIeHUs
TBEPABIMU TEJIaMU,
JKUIKOCTSIMU U
ra3amu.
O0oCHOBaHHE
pe3yIbTaTOB
OITBITOB
0COOCHHOCTSIMH
CTPOEHUS BEILIECTBA
B TBEPAOM, KHUIKOM
1 Ta3000pa3zHOM
COCTOSTHHSX.
OKCIEPUMEHTAIILHO
¢ JIOKa3aTelIbCTBO
3akoHa Ilackans.
Pemenwne 3amag Ha
pacu€r naBjeHUS
TBEPJIOTO TENA

4.2

Z[aBJ'IeHI/IC KHUAKOCTHU

bubnunoreka [IOK

https://m.edsoo.ru/7f41619

4

Hccnenosanue
3aBUCHUMOCTH
JTABJICHUS KHUJIKOCTH
OT TITyOHHBI
HOTPY>KEHUS U

BO3MOYKHOCTH B
pa3IMYHBIX BUJAX
JESTEITHHOCTH
00yJaronumxcs co
CJIOBECHOM
(3HaKOBOIN)
OCHOBOW: BBIBOJIBI
1 JI0Ka3aTelIbCTBO
dbopmyn, aHau3
dbopmy, perieHre
TEKCTOBBIX
KOJIMYECTBEHHBIX H
Ka4eCTBEHHBIX
3aJ1a4, BBIITOJIHEHUE
3aJaHuH 110
pasrpaHyYeHHI0
MTOHSITHIA;

- IPUBJICKATh
BHUMaHNeE
00ydJaronuxcs K
LEHHOCTHOMY
acIeKTy
M3y4aeMbIX Ha
YpOKE SIBJICHUH,
MOHSTHIA, TPUEMOB;
- IPUMEHSITh Ha
ypoke
MHTEPaKTUBHbBIC
¢dbopMbI paboTHI €
00yUaIOITIMHUCH:
rpymnmoBas paboTta
i pabora B
napax, KOTopbie
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IUIOTHOCTU
JKMJIKOCTH.
HaGmonenue u
0ObsCHEHHUE
THIPOCTATUYECKOTO
napajokca Ha
OCHOBE 3aKOHa
[Tackainsa. 3yuenue
COOOIIAIOIINXCS
cocynoB. Pemenne
3a71a4 Ha pacyeT
JIaBJICHUS
JKAIKOCTH.
OO0BsacHeHHE
MPUHIIMIIA ICHCTBUSA
TUAPABINIECKOTO
npecca,
MMHEBMATHYECKUX
MallvH. AHaIIN3 U
00BsACHEHHE
MPaKTHYECKUX
CUTYaLIUH,
JIEMOHCTPUPYIOIIHNX
MIPOSIBIICHUE
JTaBJICHUS JKUIKOCTH
u 3akoHa [lackans,
Harpumep
MPOLIECCOB B
OpraHusme npu

y4aT 00yqaronuxcs
KOMaHJHOU paboTe
M B3aNMOICHCTBHUIO
C IpyruMu
00yJarOIIMMHUCS,

- IPUBJICKATh
BHUMAaHUE
00yJaronuxcs K
00cyxaaemMoii Ha
ypOKe
uH(popMaIuu,
AKTHBU3AIIUH
MO3HaBaTEIBHOM
JICATEITBHOCTH
00yJarOIIHNXCS;

- pa3BUBATH y
00yJaroIIMXCs
MO3HABATEIIBHYIO
AKTUBHOCTD,
CaMOCTOSATEIBHOCTh
, HHUIIUATHURY,
TBOPYECKHE
CIOCOOHOCTH;

- MOJICJTUPOBATH Ha
YPOKE CUTYyaIHH
JUTSL BEIOOpa
MOCTYIIKA
00yUaronMest
(TeKCTHI,
uHporpaduka,
BUJIEO U Jp.);

- oOy»X1aTh
oOyuaronmxcs
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TyOOKOBOJHOM
HBIPSHHUN

4.3

ATtmocdepHoe
JIaBIICHHE

bu6mmoreka [IOK
https://m.edsoo.ru/7f41619

4

DKCIEPUMEHTATBHO
¢ oOHapyxeHue
aTMocgepHOTo
JaBlieHUs. AHAJIN3 U
00BSICHEHUE OTIBITOB
Y TIPAKTUYECKHUX
CUTYalHH,
CBSI3aHHBIX C
IEUCTBUEM
aTMochepHOTO
JTaBJICHUSL.
OO0bscHeHne
CYIIIECTBOBAHMUSI
atMocdepsl Ha
3eMJie 1 HEKOTOPBIX
TUTAHETaX WK €€
OTCYTCTBHS Ha
JIpYTUX TUTaHeTaxX U
Jlyne. O0bsicHeHHE
M3MEHEHHUS
MJIOTHOCTH
atMocdepsl ¢
BBICOTOM U
3aBUCUMOCTH
aTMOC(EpHOTro
JABJICHUS OT
BBICOTHI. Pemienue

co0II01aTh Ha
YpOKE MPUHITUIIBI
yueOHOM
JUCIUIIINHBL 1
CaMOOpPraHU3alIHH.
NunuBuayanpHas
paboTa ¢ 1eThbMHU
OB3.
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3a7a4 Ha pacuér
aTMocdepHOTo
JTaBJICHUSI.
N3ydyenune
yCTpOMCTBa
6apomertpa-
aHepouja

4.4

JleicTBue )KUIKOCTH
1 rasa Ha
MOTPY>KEHHOE B HUX
TEJI0

bu6mmoreka [IOK

https://m.edsoo.ru/7f41619

4

DKCNEPUMEHTATBHO
¢ oOHapyxeHue
NEUCTBUS )KUIKOCTHU
¥ rasa Ha
MOTPYKEHHOE B HUX
teno. OnpenenexHue
BEITAJIKUBAIOIICH
CHJIBI,
JIEUCTBYIONIEH HA
TEJO, MOTPYKEHHOE
B JKHJIKOCTb.
[IpoBenenue u
0o0CcyXIeHHne
OITBITOB,
JIEMOHCTPUPYIOLIUX
3aBUCHMOCTh
BBITAJIKUBAIOIIECH
CHLIBL,
JIENCTBYIOIIEH Ha
TEJO B KUAKOCTH,
oT 00BEMa
MOTPYKEHHOMU B
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JKUJKOCTD YaCTU
Tena v OT
IUIOTHOCTU
JKHJIKOCTH.
IIposepka
HE3aBUCUMOCTH
BEITAJIKUBAIOIICH
CHUIBI,
JICUCTBYIOLIEH Ha
TEJO B )KUJKOCTH,
OT MAacchl Telia.
UccnenoBanue
3aBHCHMOCTH Beca
Tejaa B BOJEC OT
00BéMa
MOTPYXEHHOU B
JKHUJIKOCTD YacTH
Tena. Pemenne
3aJ1a4 Ha
MIPUMEHEHHE 3aKOHA
Apxumena u
YCIIOBUS IJIaBaHUs
TeJl.
Koucrpyuposanue
apeoMeTpa Ui
KOHCTPYUPOBAHUE
JIOJIKU U
orpeneneHue eé
IPYy30I0IbEMHOCTH
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Pazpnen S. PaGora u momHoCTh. DHeprusi(12 yacos)

5.1 | Pabora u MOITHOCTH 3

bu6mmoreka [IOK

https://m.edsoo.ru/7f41619

4

DKCNEPUMEHTATBHO
€ ONIpeIeIICHUE
MEXaHHMYISCKOM
paboOTHI CHITBI
TSOKECTU TIPU
MaJcHUH Teja U
CHUJIBI TPEHUS NIPHU
PaBHOMEPHOM
MepeMenIeHUH Tena
10 TOPU30HTAJIBHOM
MTOBEPXHOCTH.
Pacuér momHOCTH,
pa3BUBaEMOM MpU
noabEMeE 110
JnectHuUlle. Pemenue
3a71a4 Ha pacyeT
MEXaHHYeCKOM
paboTHI U
MOIITHOCTH

IIpocTtbie
52 | P
MEXaHU3MBI

bubnunorexa [IOK

https://m.edsoo.ru/7f41619

4

Ornpenenenue
BBIUTPHIIIA B CHIIC
MIPOCTHIX
MEXaHU3MOB Ha
npuMepe phryara,
MTOJIBMKHOTO M
HETOIBI)KHOTO
OJIOKOB, HAKJIOHHOM
TIJIOCKOCTH.

peaTM30BHIBATH
BOCITUTATEIIbHBIC
BO3MOJKHOCTH B
Pa3IMYHBIX BUIAX
JICATEITBHOCTH,
00yJaronuxcs co
CIIOBECHOM
(3HaKOBOIN)
OCHOBOW:
CHUCTEMAaTH3aIUs
y4ebHOro
Marepuana;

- peaT30BHIBATh
BOCITUTATEIIbHBIC
BO3MOJKHOCTH B
Pa3IMYHBIX BHJIAX
JIeSITeITbHOCTH
00y4JaronuXxcs co
CIIOBECHOM
(3HAKOBOIN)
OCHOBOW: BBIBOJIbI
1 JI0Ka3aTelIbCTBO
dbopmyn, aHanus
dbopmyn, perieHue
TEKCTOBBIX
KOJIMYECTBEHHBIX U
KaueCTBEHHBIX
3aJ1a4, BBITIOJITHCHHE
3aJaHuH 110
pasrpaHyueHUI0
MMOHSTHIA;

- IPUBJIEKATh
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UccnenoBanue
YCIIOBUSA

PaBHOBCCHUA pblyara.

Ob6napyxeHnue
CBOMWCTB IPOCTBIX
MEXaHH3MOB B
pa3nUYHbIX
MHCTPYMEHTAaX U
MIPUCTIOCOOIICHUSIX,
HCIIOJIb3YEMBIX B
OBITY U TEXHUKE, a
TaKXe B KHUBBIX
OpraHu3Max.
DKCIEPUMEHTAIIEHO
€ JI0Ka3aTeabCTBO
paBeHCTBa paboT
[pU IPUMEHEHUH
MIPOCTBIX
MEXaHU3MOB.
Onpenenenne K11
HAaKJIOHHOM
MJIOCKOCTH.
Pemenue 3agay Ha
MIpUMEHEHHE
npaBuia
paBHOBECHS pblyara

u Ha pacuér KII/]

5.3

Mexannueckas
SHEprus

bubnmnorexa [IOK

https://m.edsoo.ru/7f41619

9KCHCpI/IMeHTaJIBHO
€ OIIPCACICHUC

BHUMAaHWE
00yJaromuxcs K
[IEHHOCTHOMY
aCTICKTy
M3y4aeMbIX Ha
YPOKE SIBJICHU,
MOHSTHUH, IPUEMOB;
- IPUMECHSITh Ha
ypOKe
WHTEPAKTUBHBIC
(dbopMbI paboTHI €
00YJarOIIIMMHUCS:
rpymmnosas paborta
unu pabota B
napax, KOTopbie
y4at 00 y4Jarommxcs
KOMaHHOU paboTe
U B3aUMOJIEUCTBUIO
C IpyruMu
00YyJarOIIUMHUCS,

- IPUBJICKATh
BHUMaHNE
00y4Jaronuxcs K
obcyxxaaemMoii Ha
ypoke
uHpopmanmu,
aKTUBU3AIIH
MO3HABATEIbHON
JeSITeTbHOCTH
00yUaronmxcs;

- pa3BUBAThH y
oOyuaronmxcs
MO3HABATEIIbHYIO
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N3MCHCHHUS
KHHETHYESCKOM 1
MOTEHITNATBHON
SHEPIruu TeJia
IIpU €ro
CKaTBIBAHHUH 11O
HaAKJIOHHOH
IUIOCKOCTH.
dopmynupoBaHue
Ha OCHOBE
HICCIICIOBAHUS
3aKOHA COXPaHECHUS
MeXaHHnYeCKOH
SHEPIHH.
OOGcyxaeHue
TpaHuI]
MIPUMEHUMOCTH
3aKOHAa
COXpaHECHUS
SHEPIUH.
Pemenue 3amau ¢

AKTHUBHOCTb,
CaMOCTOSITEIILHOCTD
, HHUIIUATHRY,
TBOPYECKHE
CIocoOHOCTH;

- MOJICTTUPOBATH Ha
YpOKE CUTYaIuu
JUTst BEIOOpa
MOCTYIIKA
00yJaroIIMMCst
(TeKcTHl,
uH(porpaduka,
BHJICO U JIP.);

- noOy»XaaTh
00yJaroIIMXCs
coOIroIaTh Ha
YpOKE TIPHUHITUIIBI
yaeOHOM
JUCIUIUIMHBI 1
CaMOOPraHU3alIHH.
NunuBuayanpHas
pabora ¢ 1eThbMHU
OB3.

UCIIOJIb30BaHIEM
3aKOHa
COXpaHECHUS
SHEPruu

IloBTOpEHUE 3

OBLIEE KOJIMYECTBO

YACOB 110 68 12

I[TPOI'PAMME
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8 KJIACC

KosmmuecTBo 4yacos JJIeKTPOHHBbIE Bun JeATeIbHOCTH
HaumeHnoBanue
Ne (umdposbie) AeATeJIbHOCTH YUHMTEJIs ¢ Y4eTOM
pa3fiesioB U TeEM Konrpoabnsie | IIpakruyeckue i
n/n Bcero p P o6pasopatenpnpr | 00YUarOULXCs paboueii
MPOrpamMMbl padoThI padoThI ¢ pecypesi NMPOrpamMmbl
BOCIUTAHUS
Paznen 1. TensioBble siBiaenusi(28 yacon)
Ha0Oironenue n -Peanmn3oBeIBaThH
HHTEpIpEeTALNS BOCIIUTATCJIbHBIC
OTIBITOB BO3MOJKHOCTH B
9
Pa3IUYHBIX BUAX
CBU/JIETEIbCTBYIO
5 TSI TeITbHOCTH,
X 06 aTOMHO- 00yJaroImuxcs co
MOJICKYJIIPHOM CJIOBECHOM
CTPOEHUHU (3HAKOBOIN)
BEII[CCTBA: OMBITHl | OCHOBOM:
¢ pacTBOpeHHeM | CHCTEMATH3aIs
Pa3IUYHbIX yuebHoro
bubnuorexa [JOK Marepuana;
Crpoenue u BEILIECTB B BOJIE.
11 . 7 https://m.edsoo.ru/7f p - IPUBJICKATh
CBOICTBA BELIECTBA 4181ce elIeHue 3a/1a4 T —
10 OLCHNBAHUIO | oGy9qarOMMXCS K
KOJIMYECTBA LIEHHOCTHOMY
aTOMOB WJIN aCIICKTY
MOJIEKYII B M3y4aeMbIX Ha
equHuIE 00BEMa | Y POKE ABICHHM,
MOHSATUH, TPUEMOB;
BELIECTBA.
- IPUMEHATH HA
AHanu3 Tekcra YpOKe
APEBHUAX WHTCPAKTUBHBIC
ATOMHCTOB (bopMbI paboTHI €
(HaHpI/IMCp, 06y‘laIOIlII/IMI/IC}I:
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¢dparmenra
1osmsl JIykpenus
«O npupone
BEIIEH») C
M3JI0’KEHUEM
000CHOBaHU
aTOMHOM
TUTIOTE3bI
(cMbICTIOBOE
ytenue). Onenka
yOe M TeThHOCTH
ITUX
000CHOBaHHI.
OO0bscHeHne
OpOYHOBCKOTO
JIBUKEHUS,
SIBJICHUSI
muddy3um u
pazINYNi MEXITY
HUMU Ha OCHOBE
MOJIOYKEHUIMA
MOJIEKYJISIPHO-
KMHETHYECKOM
TEOPUU CTPOCHUS
BELIECTBA.
OObscHeHne
OCHOBHBIX
pasnuyui B
CTPOEHUH Ta3oB,

rpymnmosas padbora
uiam padoTa B
napax, KOTopbie
y4daT 00y4aromuxcs
KOMaHJHOU paboTe
¥ B3aHMOJICHCTBHIO
C IpyruMu
00yJarOIIUMHUCS,

- IPUBJICKATh
BHUMAaHUE
00yJaronuxcs K
00CcyXaaemMoii Ha
ypOoKe
uH(popMaIuH,
AKTHUBH3aIMU
IMO3HABaTEILHOM
JIeITEILHOCTH
00yJaroIIHNXCS;

- co371aBaTh
JIOBEPUTEITBHBIN
MICUXOJOTMYECKHI
KJIUMAT B KJ1acCe BO
BpeMs YpOKa,

- noOy»XaaTh
0o0yuaromxcs
co0IroIaTh Ha
YpOKE MPUHIIMIIBI
yueOHOI
IHACIUIUINHBL 1

CaMOOpraHru3aluu.
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JKUIKOCTEH U
TBEPABIX TENI C
HCIIOJIB30BaHUEM
ITOJIOKCHHUM
MOJIEKYJISIPHOKHH
eTHYECKOM
TEOPUH CTPOCHUS
BEII[CCTBA.
[TpoBeneHue
OIIBITOB 110
BBIPAIIUBAHUIO
KPHUCTAIIJIOB
ITIOBApEHHOM COMN
WJIY caxapa.
[IpoBenenue u
00bsACHEHHE
OIIBITOB,
JIEMOHCTPHUPYIOIIL
WX KalWUISIPHbIC
SIBJICHUSA U
SIBJICHUE
CMa4YHnBaHMA.
OO0bscHeHHE
poJin
KaIMWJUISIPHBIX
SIBJIEHUM 1A
MOCTYTUICHUS
BO/IbI B OPraHU3M
pacTCHU.

52




Hab6mronenue,
MIPOBEJICHUE H
0ObsCHEHHUE
OIIBITOB IO
HAaOJIIOJICHUIO
TEIUIOBOTO
pacuIupeHus
ra3oB, JKUIKOCTEH
U TBEPABIX TEI.
O0bsacHeHne
COXpaHEHHS
00bEMa TBEPIBIX
TeJN, TEKY4eCTH
KHUIKOCTH (B TOM
YHCIIe, pa3HUIILI B
TEKY4eCTH IS
pa3HBIX
KUJIKOCTEH),
JIaBJIEHHS ra3a.
[IpoBenenue
OIIBITOB,
JIEMOHCTPUPYIOIIL
HX 3aBUCHMOCTH
JIaBJICHHS
BO3]lyXa OT €ro
00bEMa H
HarpeBaHus WIH
OXJIAXKIECHHUA, U
HUX 00BsSICHEHHE

53




Ha OCHOBE
aTOMHO-
MOJIEKYJIIPHOIO
yueHus. AHanu3
IIPaKTUYECKUX
CUTYyaluH,
CBSI3aHHBIX CO
CBOMCTBaMH
ra3oB, JKUIKOCTEH
Y TBEPIBIX TEI

12

TenoBrIie PO ECCChI

21

bu6mmoreka [IOK
https://m.edsoo.ru/7f
4181ce

O0o0CHOBaHHE
TIPaBHIT
HU3MEpeHUs
TEeMIIepaTyphl.
CpaBHeHue
Pa3TUIHBIX
crnoco0oB
U3MEPECHUS U
HIKaJI
TEeMIIepaTyphl.
HaOironenue u
00BsICHEHHE
OIIBITOB,
JEMOHCTPHUPYIOII
HX U3MEHCHHE
BHYTPEHHEN
SHEpPruM Tema B
pe3yabTare
TeIUIonepeiayn U
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paboThI BHELITHUX
cui. Habmonenue
1 00BSICHEHHUE
OTIBITOB,
o0cyx1eHne
MPaKTHYECKUX
CUTYyaluH,
JIEMOHCTPHPYIOIII
WX pa3InuHbIE
BUJIBI
TeIIoNepeIavun:
TETJIONPOBOTHOCT
b, KOHBEKITHIO,
U3Ty4YEeHHUE.
UccnenoBanue
SIBJICHUS
TerI000MeHa IpH
CMEIIMBaHUH
XOJIOOHOU U
ropsiueit BOJIbI.
HaOironenue
YCTaHOBJICHUS
TEIUIOBOTO
paBHOBeECHS
MEXy ropsiYeii u
XOJIOJTHOM BOJIOM.
Ornpenenenue
(m3mepenue)
KOJIMYECTBA
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TEIUIOTEHL,
MOJIy4€HHOTO
BOJIOM ITpU
TEIJI000MEHE C
HarpeTbiM
METaUIMYECKIM
[ATHHIPOM.
OrnpeneneHue
(u3mepeHue)
YAEIbHOMN
TEIUIOEMKOCTHU
BEIIeCTBA.
Pemenne 3amayq,
CBS3aHHBIX C
BBIUKCIIEHHEM
KOJINYECTBA
TEIJIOTHI U
TEIUIOEMKOCTHU
npu
TEII000MEHE.
AHanu3 cuTyauui
MIPaKTHYECKOTO
HCIOJIb30BAHUS
TEIUIOBBIX
CBOIICTB BEIIIECTB
1 MaTepuaos,
HarpuMmep, B
LETIIX
HHEProcOepeeHN
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o
TETUIOM30JISIHS,
sHeprocoeperaro
M€ KPBIIIIH,
TEPMOAKKYMYJISIT
OpHI U T. JI.
HaoOmronenne
SIBIICHUH
UCTIApEHUS U
KOHJIEHCAIIHH.
UccnenoBanune
mpoiiecca
UCTIapEHHSI
Pa3TUYHBIX
JKUIKOCTEH.
OO0BsacHeHHE
SIBJICHUI
UCIapeHus u
KOHJIEHCAllM1 Ha
OCHOBE aTOMHO-
MOJIEKYJISIPHOTO
yYEHUSL.
HaOironenue u
00BsICHEHHE
mporiecca
KHUIIEHUS, B TOM
YHUCIIE
3aBHCUMOCTH
TeMIepaTypbl
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KUIICHHS OT
JIaBJICHUSL.
Ornpenenenue
(u3mepeHue)
OTHOCHUTCIIBHOM
BJIAYKHOCTH
BO3]yXa.
HaoOmronenne
npoiiecca
TIJIaBJICHUS
KPUCTALTTIESCKOT
0 BEIIECTBA,
HarpuMmep, JIbJa.
CpaBHeHue
MPOLIECCOB
IJIaBJICHUS
KPUCTALTUYECKUX
TEN U
pasMATYCHHS TIPU
HarpeBaHuu
aMOp(HBIX TeJI.
OnpeneneHue
(n3mepeHue)
yAEIbHON
TEIUIOThI
ILJIABJICHUS JIbJIA.
OObsicCHEHHE
SIBJICHUH
IJIABJICHUS U
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KPUCTATU3AIIH
Ha OCHOBEC
ATOMHOMOJICKYJIS
PHOTO yUEHHUSI.
Pemenue 3amay,
CBSI3aHHBIX C
BBIUHCIIEHHEM
KOJINYECTBA
TEIIOTEI B
mporeccax
TeTIonepeaun
IIPY TUTABJICHUH U
KPUCTALTN3AIINH,
WCIIapEHUU U
KOHJICHCALIVH.
AHanu3 cutyarun
MIPAKTHYECKOTO
MIPUMEHCHHS
SIBJICHUI
IUIaBJICHHUA U
KpUCTAJTU3alINH,
HaIpumep,
MOJTy4eHUe
CBEPXUYHUCTBIX
MaTepHuaos,
coJieBas rpefka u
Ip. Ananu3
paboThl U
00BsICHCHUE
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MPUHIIUIIA
JIeHCTBUSA
TEIIOBOTO
JIBUTATEI.
Brruncienme
KOJINYECTBA
TEIUIOTHL,
BBIJICIIIONIErOCS
MIPU CTOpaHUU
Pa3TUYHBIX BUIOB
torumBa, u KITJ{
JIBUTATE.
OOGcyxaeHue
9KOJIOTHYECKUX
HOCJIEICTBAU
HCIOJIB30BAHUS
IBUTATENIEN
BHYTPEHHETO
CrOpaHusl,
TEIJIOBBIX U
THJIPO3JIEKTPOCTA
HIMH

Pa3nen 2. DjiekTpuyecKkue U MarHuTHbIE siBJieHUs1(37 4acoB)
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2.1

DIIEKTpUUECKUE
3apsipl.
3apsKEeHHbIE TeJla U
HUX B3aUMOJICHCTBUE

bu6moreka [IOK
https://m.edsoo.ru/7f
4181ce

HaGmonenue u
MIPOBEICHUE
OIIBITOB II0
AIEKTPU3AIIUH
TEJ TIpH
COTIPUKOCHOBEHH
Y 1 UHOYKIUEH.
Haoironenue n
0ObsACHEHHE
B3alUMOJIEHCTBUS
OJHOUMEHHO U
Pa3sHOMMEHHO

3apAKCHHBIX TCII.

OO0BsacHeHHE
MIPUHIIATIA
NEUCTBUA
AJIEKTPOCKOTIA.
OO0BscHeHHE
SIBJICHUI
AIEKTPU3AINH
pu
COTIPUKOCHOBEHH
U TeI U
MHIYKIUEHN C
HCIIOJIE30BaHHEM
3HAHUU O
HOCHTEJIIX
ANEKTPUUYECKUX
3aps/I0B B

pean30BbIBATH
BOCITUTATENIbHBIC
BO3MOJKHOCTH B
Pa3IMYHBIX BUIAX
JIeSITEIIbHOCTH,
00ydJaronumxcs co
CJIOBECHOM
(3HaKOBOIA)
OCHOBOM:
CHUCTEeMaTH3aIUs
y4eObHOro
Marepuana;

- peaM30BHIBATH
BOCITUTATEIIbHBIC
BO3MOYHOCTH B
pa3IMYHbIX BUJAX
JeSTeTbHOCTH
00yJaronuXxcs co
CJIOBECHOM
(3HAKOBON)
OCHOBOI1: BBIBO/JIBI U
JI0Ka3aTeIbCTBO
dbopmy, aHAIN3
dbopmyn, perieHue
TEKCTOBBIX
KOJIMYECTBEHHBIX U
KayeCTBEHHBIX
3aj]1a4, BHITIOJTHEHNE
3aJaHuH 110
pasrpaHyueHUI0
MIOHSTHIA;

- IPUBIIEKATh
BHUMAaHHE

61



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

BCIIIECTBE.
Pacno3naBanue u
0ObsCHEHHUE
SIBJICHUH
ANIEKTPU3ALIIU B
MTOBCETHEBHOM
JKU3HH.
Haoironenue n
0ObsACHEHHE
OIIBITOB,
WJUTFOCTPUPYIOLTH
X 3aKOH
COXpaHCHHUSI
AMEKTPUUIECKOTO
3apsia.
HaOmronenne
OIIBITOB I10
MOJICITUPOBAHHUIO
CHJIOBBIX JIMHUH
AMEKTPUUIECKOTO
OJIA.
HccnenoBanue
NEUCTBUA
ANEKTPUYECKOTO
ITOJIs Ha
MIPOBOJIHUKH U
JUAJIEKTPUKH

00yJaromuxcs K
[IEHHOCTHOMY
aCTICKTy
M3y4aeMbIX Ha
YPOKE SIBJICHUI,
MOHATHUH, IPUEMOB;
- IPUMECHSITh Ha
ypOKe
WHTEPAKTUBHBIC
(dopMbI paboTHI €
00YJarOIIIMMHUCS:
rpynmnosasi paboTta
unu pabota B
napax, KOTopbie
y4at 00 y4Jarommxcs
KOMaHHOU paboTe
U B3aUMOJIEHCTBUIO
C IpyruMu
00yJarOIIMMHUCS,

- IPUBJICKATh
BHUMaHNE
00ydJaronuxcs K
00CcyXaaemMoi Ha
ypoKe
uHpopmanmu,
aKTUBU3AIIH
MO3HABATEIbHON
JeSTeTbHOCTH
00yuaronmxcs;

- pa3BUBATH y
00yUaronmxcs
MO3HABATEIbHYIO
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2.2

TTocTostHHbII
ANEKTPUYECKUIN TOK

20

bubnuorexa [JOK
https://m.edsoo.ru/7f
4181ce

Haoironenne
Pa3IMYHBIX BUIOB
NEUCTBUA
ANEKTPUUIECKOTO
TOKa U
oOHapyxeHue
9THUX BUJIOB
JEUCTBUS B
IMOBCEJHEBHOM
JKM3HH.
HaOmronenue

AKTHUBHOCTb,
CaMOCTOSITEIILHOCTD
, HHUIIUATHRY,
TBOPYECKHE
CIocoOHOCTH;

- MOJICTTUPOBATH Ha
YpOKE CUTYaIuu
JUTs1 BEIOOpa
MOCTYIIKA
00yJaroIIMMCst
(TEeKcTHl,
uH(porpaduka,
BHJICO U JIP.);

- noOy»XaaTh
00yJaroIIMXCs
coOIroIaTh Ha
YpOKE TPHUHITUIIBI
yaeOHOM
JTUCIHUIIIMHBL 1
CaMOOpPraHU3aIIHH.
NunuBuayanpHas
pabora ¢ 1eThbMHU
OB3.
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BO3HUKHOBEHUS
ra3oBOTO pa3psjia
u
ANEKTPUUYECKOTO
TOKA B KUJIKOCTH
Coopxka u
WCIBITaHNE
ANEKTPUUYECKON
HEenH
MTOCTOSIHHOTO
Toka. I3mepenue
CHJIBI TOKA
aMIIePMETPOM.
Nsmepenue
NEKTPUYECKOTO
HapsHKEHUS
BOJIBTMETPOM.
[IpoBenenue u
00BsCHEHUE
OIBITOB,
JIEMOHCTPHUPYIOL]
UX 3aBUCUMOCTb
ANEKTPUUYECKOTO
CONPOTHBIICHUS
MIPOBOJIHUKA OT
€ro JUIMHBI,
MJIOLIAAN
MOTIEPEYHOT O
CEUYEeHUS U
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Marepuara.
Hccnenoranue
3aBHCHMOCTH
CHIJIBI TOKA,
MIPOTEKAOIIETO
4yepes3 pe3ucTop,
oT
COTIPOTHBIICHUS
pesucropa u
HaIpsDKEHUS Ha
pesucrope.
ITpoBepka
MpaBUIIa
CJIOJKCHHS
HanpsHKEHUN Mpu
MTOCJIEI0BATEIILHO
M COCIMHCHUU
JIBYX PE3UCTOPOB.
[TpoBepka
npaBujIa JIs
CHJIBI TOKA TP
napajieIbHOM
COCAMHCHUU
PE3UCTOPOB.
AHanu3 cuTyauui
MOCIICI0OBATEIIHLHO
rou
NapajyieIbHOTO
COCIMHCHUS
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MIPOBOJIHUKOB B
JIOMAIIHUX
ANEKTPUUECKUX
ceTsax. Pemenne
3a7a4 ¢
HCIIOJIE30BAHUEM
3akoHa Oma u
dbopmyn pacuéra
ANEKTPUUYECKOTO
COTIPOTHBJICHUS
npu

MO CJIEIOBATENIHLHO
MU
napauieIbHOM
COCIMHECHUN
MIPOBOIHUKOB.
OnpeneneHue
paboThI
ANEKTPUYECKOTO
TOKa,
MPOTEKAIOILIETO
4yepes pe3nucTop.
OnpeneneHue
MOIITHOCTH
ANEKTPUUYECKOTO
TOKa,
BBIACIISIEMON Ha
pesucrope.
Hccnenoanue
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3aBHCHMOCTH
CHWJTBI TOKA Yepe3
JAMIIOYKY OT
HANPSDKCHUS Ha
HEll.
OrnpeneneHue
KI1J
HarpeBaressl.
Hccnenoanme
npeoOpa3oBaHUs
SHEPTHUH TTPU
oabEME Tpy3a
AIIEKTPOIBUTATEIT
eM. OOBsICcHEeHHE
YCTpOMCTBA U
MIPUHIIATIA
NEUCTBUA
JIOMAIIHUX
AJIEKTpOHArpeBaT
€JIBHBIX
prOOPOB.
OO0bscHeHHE
MIPUYUH
KOPOTKOT'O
3aMBIKaHHUA U
MIPUHITUTIA
JIENCTBUA
IUTaBKUX
MpeoXpaHuTeNei
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. Pemenue 3amaq
c
HCIIOJIE30BAHUEM
3akoHa Jlxoymns—
Jlenma

2.3

MarHuTHBIC SABICHUS

15

bu6moreka [IOK
https://m.edsoo.ru/7f
4181ce

Hccnenoanme
MarduTHOTO
B3auMOJIEHCTBUS
MMOCTOSTHHBIX
MAarHuTOB.
N3yuyenune
MarduTHOTO MHOJIS
IMOCTOSTHHBIX
MAarHuTOB MPH UX
00BbEeIMHEHNH U
pa3aeyeHrH.
UccnenoBanue
MarguTHOTO
B3aHMMOJICHCTBHSI
OCTOSIHHBIX
MarHuToB.
N3yuenne
MarHuTHOTO IT0JIS
IMOCTOSTHHBIX
MarHuTOB MPU UX
00bCAUHECHHH U
pa3JieNIeHn .
IIpoBenenue
OIIBITOB MO
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BU3YyaIU3alluu
ITOJIS ITOCTOSTHHBIX
MAarHuTOB.
N3ydyenune
SIBJICHUSA
HaMarHu4YMBaHUs
BEIIECTBA.
Hccnenoanme
NeUCTBUSA
ANEKTPUUIECKOTO
TOKa Ha
MarHUTHYIO
CTpEJIKY.
[IpoBenenue
OIIBITOB,
JIEMOHCTPHUPYIOI]
HX 3aBUCHMOCTD
CHJIBI
B3aUMOJIECHCTBUS
KaTYIIKHA C TOKOM
Y MarHuTa oT
CHJIBI U
HaIpaBJICHUS
TOKa B KaTyIIKe.
AHanu3 cuTyauui
MPaKTUYECKOTO
MPUMEHEHUS
AJIIEKTPOMArHUTOB
(B OBITOBBIX
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TEXHUYCCKHUX
YCTPOMCTBAX,
MIPOMBIIUICHHOCT
1, MEIUITNHE).
N3ydyenune
JIEACTBUS
MarHUTHOTO TOJIS
Ha TIPOBOJIHHK C
TokoM. M3yuenue
JIEACTBUS
AJIEKTPOABUTATENT
. U3mepenue
KITJQ
AIIEKTPOIBUTaTE
bHOW YCTAHOBKH.
Pacnio3naBanue u
aHanu3
pa3IMYHbIX
MIPUMEHEHUIA
AIIEKTPOIBUTATE
el (TpaHCIopT,
OBITOBBIC
yCTpoiicTBa U JIp.)

24

DneKTpoOMarHUTHas
WHIYKIUS

bu6moreka [IOK
https://m.edsoo.ru/7f
4181ce

OmnbITH IO
HCCIIEIOBAaHUIO
SIBJICHUS
AJIEKTPOMArHUTHO
U MHIYKIUU:
(oo (1 (0):E:020 (6
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U3MEHEHUN
3HAYEeHUS U

HaIpaBJICHUS
UHIyKITHOHHOTO
TOKa

[ToBTOpEeHNE 3

OBUIEE KOJIMYECTBO 68 145

YACOB IIO ITPOTPAMME '
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9 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHBIE Bun JleATeIbHOCTH
N HaumenoBanue (undpoBbIe) eATEJHLHOCTH yuuTeas c
pa3fiejioB U TeM Konrpoabn | IIpakruyeckn o0y4yaromuxcst y4eTroM
n/n Bcero o0pa3oBare/ibHbIE .
IporpaMmasl ble padoThI e padoThI pecypebi padoueii
NMporpaMmbIl
BOCIUTAHUS
Paznen 1. Mexanuueckue siBjienusi(40 yacon)
Ananus U | pEaJn30BHIBATH
00CcyXIeHne BOCIIHTATEILHBIE
Pa3TUIHBIX BO3MOJKHOCTH B
MIPUMEPOB Pa3TUIHBIX
MEXaHHUYECKOTO BHJIAX
JIBHYKEHMUSI. JIeSATENbHOCTH
OOGcyxaeHue o0yuaroumxcs
TPAHHULL Ha OCHOBE
MIPUMEHUMOCTH BOCIPHATHS
MOJENHN AJIEMEHTOB
Mexannyeckoe «MarepuanbHas JIEHCTBUTEIBHOC
JBIKCHHE U bubmmoreka LIOK | toukay. TH: U3yUYEHUE
11 10 1 https://m.edsoo.ru/7f | Onucanue yCTpOICTBa
CIoCOOBI €ro
41a4a6 MEXaHUYECKOTO pUOOPOB TIO
ONHCaHHA JIBIKEHUS MOJIENISIM U
pa3IUYHBIMU yeprexam;
crioco6amu -
(YypaBHeHuUe, OpraHu30BbIBATH
Tabamua, paborty
rpaduk). AHanu3 | oOyyaromuxcs ¢
JKU3HEHHBIX COIMAIIBHO
CUTYyalUH, B | 3HAUMMOU
KOTOPBIX uH(popmarmen
MPOSBIISIECTCS 10 MTOBOY
OTHOCHUTEJIBHOCTh | MOJIy4aeMOW Ha
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MEXaHU4ECKOT0
JIBUKCHUSL.
Hab6monenue
MEXaHUYECKOTO
JIBIDKCHUSI  Tera
OTHOCHUTEJIHHO
Pa3HBIX Ten
OTCUETA.
CpaBHeHue nyren
u TPAeKTOpUI
JIBKCHUS
OJIHOTO M TOTO XKe
Tena
OTHOCHUTEJIHHO
pa3HbIX Ten
oTcuéra. AHanus
Tekcra [ anmunes
00
OTHOCHUTEJIBHOCTHU
JIBUKCHUS;
BBITIOJTHEHUE
3aJaHAN o
TEKCTY
(cMbICTIOBOE
YTCHHE).
Ornpenenenue
cpeaHeit
CKOPOCTH
CKOJIb)KECHHUS
Opycka WIn
JBUKECHUS
[rapuka 1o
HAKJIOHHOM

ypOKe
COLIAIBEHO

3HAYUMOM
uH(popmMauu —
00CyX1aTh,
BBICKAa3bIBATh
MHEHHE;

- peajn30BbIBAThH
BOCITUTATEIIbHBIC
BO3MOJKHOCTH B
Pa3TUIHBIX
BHJIAX

TSI TeTbHOCTH
00yJaroIIMXCs
CO CJIOBECHOU
(3HAKOBOIN)
OCHOBOM:
CaMOCTOSTENNbHA
s paboTa ¢
Y4eOHUKOM,
pabora ¢
Hay4YHO-
MONYJIAPHOM
JUTEPATYpOil,
oTOOp U
CpaBHEHHE
MaTepuasa mno
HECKOJIbKUM
MCTOYHUKAM;
-peann30BbIBATH
BOCMHTATENbHBIC
BO3MOJKHOCTH B
pa3IMYHBIX
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TJIOCKOCTH. BHJIAX
Ananu3 U | IEATEIIbHOCTU
o0cyxeHne 00yuaroumxcs
croco0oB CO CJIOBECHOM
npuOIMKEHHOTO | (3HAKOBOM)
ONpeICIICHUS OCHOBOM:
MT'HOBEHHOM BBIBOJIBI U
CKOPOCTH. JI0Ka3aTeIbCTBO
OrnpeneneHue dbopmyr, aHaTH3
CKOPOCTH dbopmyi,
PaBHOMEPHOTO perieHue
JIBKCHUS TEKCTOBBIX
(mapuka B | KOJIMYCCTBCHHBI
KHUJIKOCTH, X |

MOJIeNr KayeCTBEHHBIX
AIIEKTPUYECKOTO | 3ajad,
aBTOMOOWJISI U T. | BBIMOJIHEHUE
m.). OnpeneneHue | 3aJaHuM MO
yTH, pasrpaHyueHHI0
MIPOWJIEHHOTO 32 | IOHATHUI;
JAHHBIT - IPUBJIEKATh
IIPOMEKYTOK BHUMAaHNE
BpPEMEHHU, U | oOydaromuxcs K
CKOPOCTH Tella 10 | IIEHHOCTHOMY
rpaduky aCIeKTy
3aBUCUMOCTHU M3y4aeMbIX Ha
MyTH ypOoKe SIBIICHUIA,
PaBHOMEPHOTO TIOHATUH,
JBUKECHUS OT | IPHEMOB;
BpPEMEHHU. - IPUMEHSTH Ha
OO6cyxeHue ypoKe
BO3MOKHBIX WHTEPAKTUBHBIC
MIPUHITUTIOB (bopMBbI pabOTHI C
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JIEACTBUS
pubopoB,
M3MEPSIOIINX
CKOPOCTh
(cIMIOMETPOB).
Brruncnenue
MYTH U CKOPOCTH
npu
PaBHOYCKOPEHHO
M
MPSIMOJIMHENHOM
JBIDKEHUW  Tela.
Onpenenenue
IIPOWIEHHOT O
IIyTH u
YCKOPEHUs
JIBIDKCHUS  Tema
1o rpaduxy
3aBUCUMOCTH
CKOPOCTH
PaBHOYCKOPEHHOT
0
MPSIMOJIMHEHHOTO
JIBIDKEHUSI  Tena
oT BpEMEHU.
[Iposepka
TUIOTE3bl:  €CIU
npu
PaBHOYCKOPEHHO
M OBWKEHUH 0O€3
HavaJIbHOMN
CKOpPOCTH  MYTH
OTHOCSITCS Kak

00yUaIOIIIMHUCS:
TPYIIOBast
paboTta unu
paboTa B mapax,
KOTOpHIC ydaT
00yJarommxcs
KOMaHHOH
pabote u
B3aHMMOJICHCTBHU
10 C APYTUMU
00yJarOIINMHCS,
- IPHUBJICKATH
BHUMAaHUE
00ydJaronuxcs K
00cyxaaemMoii Ha
ypoKe
nHpopmanuu,
aKTUBH3AIINH
MO3HaBaTEIBHOM
JICATEITBHOCTH
00yJarOIINXCS;

- pa3BHBaTh y
00yJaroImXxcs
M03HABATEIIbHYIO
AKTUBHOCTD,
CaMOCTOSTEIBHO
CTh,
WHHIIUATURY,
TBOPYECKHE
CIIOCOOHOCTH;

- MOJETMPOBATh
Ha ypoKe
CUTYaIluu JJisi
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pax HEYETHBIX
YHCell, TO
COOTBETCTBYIOIIH
€  TPOMEXKYTKH
BpEMEHU
OJIMHAKOBEL.
OrnpeneneHue
YCKOpEHHUsI — Tena
npu
PaBHOYCKOPEHHO
M JIBWXXEHHUHU IO
HaKJIOHHOH
IUTIOCKOCTH.
N3mepenne
neproJia H
YacTOTHI
oOparmieHust Temna
MO0  OKPY)KHOCTH.
OnpeneneHue
CKOPOCTH
PaBHOMEPHOTO
IBIDKEHHS — Teja
10  OKPY)KHOCTH.
Pemenne  3amau
Ha OIpe/eCHHE
KHHEMATHYECKUX
XapaKTEPUCTHK
MEXaHHYECKOTO
JIBYDKEHUS
Pa3IUYHBIX
BUJIOB.
Pacno3naBanue u
npuOIKEHHOE

BBIOODA
IIOCTYIIKA
00yJaroIUMCs
(TekcTsl,
uH(porpaduka,
BHJIEO U JP.);

- cO3/1aBaTh
JIOBEPUTETBHBIN
MICUXOJIOTUYECKU
W KJIMMar B
KJIacce BO BpeMs

ypOKa,;
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OIIMCaHucC

pa3IMYHBIX BUIOB
MEXaHUYECKOIO
JIBIDKEHUS B
IPUPOJIC u
TEXHUKE (Ha
npuMepax
¢BOOOIHO
Majanux  Tel,
JIBYDKEHUS
YKUBOTHBIX,
HeOEeCHBIX Tell,
TPaAHCIOPTHBIX

CPENICTB U JIp.)

1.2

Bsaumoneiicteue
Tell

20

bu6mmoreka [JOK
https://m.edsoo.ru/7f
41a4a6

HaOironenue n
00CyXIeHHe
OIIBITOB C
JIBIDKEHUEM Tejia
IIPU YMEHBIIICHUN
BIIMSIHUS IPYTUX
Tel,
MPEMATCTBYIOITUX
JIBUKEHHUIO.
Amnanms Tekcra
I'anunes ¢
OIMCaHUEM
MBICJIEHHOTO
HKCIIEPUMEHTA,
000CHOBBIBAIOIIIC
ro 3aKOH
WHEPIINY;
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BBIIIOJIHCHUE
3aJlaHuM 110
TEKCTY
(cMbICTIOBOE
YTCHHE).
OOGcyxaeHue
BO3MO>KHOCTH
BBITIOJIHEHUS
3aKOHA UHEPIUU
B Pa3IMYHBIX
CHCTEMax
OTCUETA.
HaOironesue n
00CyXIeHHe
MEXaHUYECKHX
SIBJICHUM,
MPOUCXOISIINX B
CHCTEME OTCUETA
«Tenexxka» npu
€€ paBHOMEPHOM
1 YCKOPEHHOM
JIBHKCHUH
OTHOCHTEIILHO
KaOHMHETa
bu3uKy.
JlericTBus C
BEKTOPAMHU CHII:
BBITIOJIHCHUE
3aJaHuH I10
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CIIOXKCHUIO U
BBIYMTAHUIO
BEKTOPOB.
Hab6monenue
A/Mim
MIPOBEICHUE
OIIBITOB,
JIEMOHCTPHUPYIOI]
HX 3aBUCHMOCTD
YCKOpEHUS Tesa
OT NPUIIO)KEHHO N
K HEMY CHJIBI U
Macchl Tela.
Anamms u
00bsACHEHHE
SIBIICHHUH C
HCIIOJIE30BAHUEM
BTOPOTO 3aKOHA
HxroToHa.
Penrenue 3agau ¢
HCIOJIE30BaHUEM
BTOPOTO 3aKOHA
HrroTona n
IpaBUIIa
CIIOKCHUS CHUJL
Ornpenenenue
JKECTKOCTH

MPYXUHBI.
Ananus
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CUTYyaluil, B
KOTOPBIX
HaOJIIOAAI0TCS
ylpyrue
nedopmanuu, u
X OOBSCHEHHE C
WCIIOJIb30BaHUEM
3akoHa ['yka.
Pemrenue 3amgad ¢
HCIIOJIb30BaHNEM
3akoHa ['yka.
Hccnenoanme
3aBUCHMOCTH
CHUJIBI TPEHUS
CKOJIB)KEHHUS OT
CHJTBI
HOPMAJILHOTO
JTaBJICHUSL.
OO0GcyxaeHue
pe3yabTaToOB
UCCIIeZIOBaHMSL.
Ornpenenenue
kod¢pdumenra
TpeHus
CKOJIb)KEHUSI.
N3mepenue cuiibl
TPEHUS MOKOSI.
Pemenue 3anau ¢
HCIO0JIb30BAHUEM
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bopmynbl st
CHWJIBI TPEHUS
CKOJIBKCHUS.
Ananmz
IBIDKEHUS TE
TOJIBKO IO
JNeHCTBUEM CHJIBI
TSIKECTH —
CBOOOIHOTO
aJICHHUs.
O0bsacHeHne
HE3aBUCHMOCTH
YCKOPEHUs
CcBOOOIHOTO
nageHus oT
Macchl Tea.
OrneHka
BEJIMYNHBI CHJIBI
TATOTEHUA,
JIEUCTBYIONICH
MEXy IBYMsI
Tenamu (s
Pa3HBIX Macc).
Anamms
JIBHOKEHUS
HEOECHBIX Tell
0o AeiCTBHEM
CHJIBI TATOTEHHUS

(c

81




UCIOJIH30BAHUEM
JIOTIOJTHUTEITLHBIX
HUCTOYHHUKOB
uH(popMalnn).
Pemenue 3amay ¢
W CTIOJIb30BaHNEM
3aKOHa
BCEMHUPHOTO
TATOTCHUS U
bopMyIbl ISt
pacuéTa CHUIIBI
TSDKECTU. AHAIIN3
OPUTHHAIBHOTO
TEKCTa,
OTHCHIBAIOIIETO
MIPOSIBJICHUS
3aKOHa
BCEMUPHOTO
TATOTEHMUS,
BBITIOJTHEHUE
3aJaHuH 110
TEKCTY
(cMBICIOBOE
YTCHHE).
Habmonenue u
obcyxaeHue
OTIBITOB TI0
M3MEHEHUIO Beca
Tena Mmpu
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YCKOPEHHOM
JIBUKCHUH.
Amnanus ycnoBuit
BO3HHKHOBCHUS
HEBECOMOCTH U
Meperpy3Ku.
Pentenue 3agau
Ha ONpeIeTICHUE
Beca Tena B
Pa3TUIHBIX
YCIIOBUSIX.
Ananus cu,
JIEMCTBYIOLIMX Ha
TEJO,
MOKOSsIIeecs Ha
orope.
OnpeneneHue
LIEHTPA TAKECTU
Pa3JIMYHBIX TEJ

13

3aKOHBI
COXpaHEeHHs

10

bubmuoreka [JOK
https://m.edsoo.ru/7f
41a4a6

HaOimronenue u
obcyxaeHue
OIIBITOB,
JIEMOHCTPUPYIOIIL
uX nepeaavy
UMITyJIbCa TpU
B3aMMOJEHCTBUU
TeJ, 3aKOH
COXpaHEHUS
UMITyJIbCa TPH
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a0COJIIOTHO
YIPYIrOM U

HEYIIPYroM
B3aMOIENCTBUA

Ten. AHanu3
CUTYyalluil B
OKpYyKaromen
JKU3HU C
WCIIOJIb30BaHUEM
3aKOHA
COXpaHECHUSI
HUMITYJIbCA.
Pacno3naBanue
SIBJICHUS
PEaKTUBHOTO
JIBUYKEHUS B
IpUpPOJE U
TEXHHKE.
[Ipumenenue
3aKOHA
COXpaHEeHUs
MMITYJIbCA JUISl
pacuéra
pe3yNbTaTOB
B3aUMO/ICHCTBUS
Ten (Ha mpumepax

HEYIIPYroro
B3aMMO/IEHCTBHS,

ynpyroro
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LEHTPAILHOTO
B3aMMOJEHCTBUSA
JBYX
OJMHAKOBBIX TEJI,
OJIHO U3 KOTOPBIX
HETO/IBIKHO).
Pentenue 3agau ¢
WCIIOJIb30BaHUEM
3aKOHA
COXpaHECHUSI
HUMITYJIbCA.
Onpenenenue
paboOTHI CHITBI
YIOPYTOCTH MpPH
oabEME Tpy3a C
HCIIOJI30BAHNEM
HEIOBUKHOTO U
IOIBUKHOTO
OJIOKOB.
Nsmepenue
MOIIIHOCTH.
N3zmepenue
HOTEHINATIHHOMN
SHEPrUU ynpyro
ne(popMUPOBAHHO
U MIPY>KUHBI.
N3mepenue
KUHETHYECKON
SHEPrUu Teja no
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JUTMHE
TOPMO3HOTO
MyTH.
OKCrepUMEHTAIIb
HOE€ CpPaBHEHUE
H3MEHCHUS
MMOTEHITNATbHON B
KHHETHYECKOI
SHEPrUi TeJa pu
JIBYDKEHUH 110
HAKJIOHHOM
IUIOCKOCTH.
DKCIEpUMEHTAIb
Hasi IPOBEPKaA
3aKOHAa
COXpaHEHHUS
MEXaHHYeCKOM
SHEPIruu Nnpu
CcBOOOTHOM
MMaJICHUH.
[Ipumenenne
3aKOoHa
COXpaHECHUS
MEXaHHYeCKOM
SHEPTUU JIst
pacuéra
MOTEHIIUATBHOM 1
KHHETHUYECKOH
SHEPruM Tena.
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Pemenue 3aau ¢

MCIO0JIb30BAHNEM
3aKOHA
COXpaHEeHHS
MEXaHUYECKON
SHEPrUA
Pa3nen 2. Mexanuveckue Kojie0aHusi 4 BOTHBI(15 yacoB)
HaoOmronenne pean30BHIBATH
KOJIeOaHUH oI BOCIIUTATCIIBHBIC
JCHCTBHEM CHIT BO3MOJKHOCTH B
Pa3TUIHBIX
TSOHKECTH H
BHJIAX
TH U
YHpyroc TS TeTbHOCTH
0OHapyX)eHue 06YHarOIMXCS
0 JOOHBIX CO CIIOBECHOM
KoJIcOaHui B (3HaKOBOIA)
OKPYKAIOIIEM OCHOBOMH:
Mupe. AHam3 CaMOCTOSITeNbHA
bubmuoreka [JOK . g paboTa ¢
Mexanuyeckue KoJeOaHui rpysa
2.1 N 7 https://m.edsoo.ru/7f | Y4eOHUKOM,
41a4a6 pabota ¢
MpYKUHE. HAYYHO-
Omnpenenenue MO PHOM
YaCTOTBI JUTEPATYpOil,
KOJIeOaHmit 010O0p 1
CpaBHEHHE
MATeMaTHYeCKOro | P
MaTepuana mno
U TIPY>KUHHOTO
HECKOJIbKUM
MasITHUKOB. MCTOUHHKAM;
Habmronenue n -peann30oBbIBAThL
00BsICHEHHE BOCIHTATENbHBIC
SIBJICHUS BO3MOXXHOCTH B
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pe3oHaHca.
HccnenoBanue
3aBUCUMOCTH
nepuoja
KOJIcOaHuI
MOIBEIICHHOTO K
HUTH Tpy3a OT
JUTMHEI HUATH.
IIposepka
HE3aBUCUMOCTH
neproa
KoJieOaHu Ipy3a,
MOABENICHHOTO K
JICHTE, OT MacChl
rpysa.
HaOmronenue n
0o0CcyXIeHHe
OIIBITOB,
JIEMOHCTPHUPYIOI]
HX 3aBUCHMOCTD
neproJia
KOJIEOaHUI
PY>KMHHOTO
MasiTHHKA OT
Macchl Tpy3a u
JKECTKOCTH
MPY>KHUHBI.
IIpumenenue
MaTeMaTH4YeCKOro

Pa3TUYHBIX
BHJIAX
JIeSITCILHOCTH
00yJarommxcs
CO CJIOBECHOM
(3HaKOBOIN)
OCHOBOM:
BBIBOJIBI U
JIOKa3aTebCTBO
dbopmyr, aHaTH3
opmy,
pelnieHne
TEKCTOBBIX
KOJINYECTBEHHBI
X U
Ka4eCTBCHHBIX
3a/1ad,
BBITIOJTHCHUE
3aJaHuH 110
pasrpaHUYEHUIO
MTOHSTHIA;

- IPUBJICKATh
BHUMAaHUE
oOyJarouxcs K
[IEHHOCTHOMY
aCIeKTy
M3y4aeMbIX Ha
YPOKE SIBJICHUM,
MIOHSTHH,
MIPUEMOB;

- IPUMEHSTH Ha

ypOKe
WHTEPAKTUBHbBIC

88




U MIPYXUHHOTO
MasTHUKOB B
KauecTBE
MOJEIICH IS

Ol CaHUS
KoJIcOaHMi B
OKpYXaIoIeM
mupe. Pemienune
3a7a4, CBI3aHHBIX
C BBIYMCIICHHEM
I OLIEHKOU
YacTOTHI
(mepuoma)
KOJIEOaHU I
Nsmepenue
YCKOpPEHUS
CcBOOOHOTO
nageHus

2.2

Mexannueckue
BOJIHBI. 3BYK

bubmuoreka [JOK
https://m.edsoo.ru/7f
41a4a6

O0GHapyxeHue u
aHaJIU3 BOJIHOBBIX
SIBJICHUH B
OKPYKaIOIIEM
MUpE.
HaoOimronenue
pacrpocTpaHeHus
MPOJOIBHBIX U
MOTIEPEUHBIX
BOJIH (Ha MOJIETIH )
U OOHapyxeHHe

(bopmbI paboOTHI €
00YUaIOIIIMHUCS:
TPYIIIOBast
paboTta unu
paboTa B mapax,
KOTOpHIC y4aT
00yJaroIIMXCs
KOMaHHOH
pabote u
B3aHUMOJICHCTBHI
10 C APYTUMU
00yJarOIIMMHCS,
- IPHUBJICKATH
BHUMAaHUeE
00ydJaronuxcs K
00cyxaaemMoii Ha
ypOoKe
nHpopmanmu,
AKTHUBH3aIMU
IMO3HAaBaTCILHOM
JIeITEILHOCTH
00yJarOIINXCS;

- pa3BUBAThH y
0o0yuaronmxcs
MO3HABATEIbHYIO
AKTHUBHOCTB,
CaMOCTOSITEILHO
CTb,
WHUINATUBY,
TBOpYECKHE
CIIOCOOHOCTH;

- MOJETIMPOBAThH
Ha ypoKe
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AHAJIOTUYHBIX
BHJIOB BOJIH B
npupoie (3BYK,
BOJIHBI Ha BOJIE).
Brruncnenue
JUTHHBI BOJIHBI U
CKOpPOCTH
pacrpocTpaHeHUs
3BYKOBBIX BOJIH.
DKCIEPUMEHTAIb
HOE OTIpe/IeIICHUE
TPAHHUI] YACTOTHI
CITBITIIAMBIX
3BYKOBBIX
KOJIEOaHU.
HaOironenne
3aBUCHMOCTH
BBICOTHI 3BYKa OT
9acTOTHI (B TOM
qucIe, ¢
HCII0JIb30BaHHEM
MY3BIKAJTbHBIX
UHCTPYMEHTOB).
HaOironenue u
00BsiCHeHHE
SIBIICHHUSI
AKyCTUYECKOTO
pe30HaHca.
Ananuz

CUTYALUH JJIs1
BBIOODA
MOCTYIIKA
00yJaroIMUMCst
(TEeKcTsl,
uH(porpaduka,
BHJIEO U JIP.);

- cO3/1aBaTh
JIOBEPUTEBHBIN
TICUXOJIOTHYECKU
W KJIMMaT B
KJIacce BO BpeMs

ypOKa,;
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OpPUTHHAIBHOTO
TEKCTa,
MOCBAIIEHHOTO
HCITOJIb30BAHUIO
3BYyKa (WM
yIbTpa3ByKa) B
TEXHUKE
(ax0JIOKaITHS,
YIBTPa3BYK B
METUIIMHE U JIP.);

BBITIOJTHCHUE
3aJaHuH 110
TEKCTY
(cMBICTOBOE
YTEHUE)
Pa3nen 3. DjeKTpOMarHuTHoOE 1MoJie M 3JeKTPOMAarHUTHbIE BOJIHBI(6 YacoB)
[Toctpoenue pean30BbIBATh
pacCyIeHHIA, BOCIUTATENIbHbIC
obocHoBbIBatory | BOSMOXKHOCTH B
pa3IMYHbIX
X B3aUMOCBSI3b
BUJAX
AIIEKTPUUECKOTO
DNEeKTPOMAarHUTHO JeSITeNbHOCTH,
e Hone u bubnuoreka [JOK | ¥ MarHUTHOTO 06YJAOIIHXCS
3.1 https://m.edsoo.ru/7f | MOJEH. co
AIIEKTPOMAarHUTHBI .
41a4a6 DKCIEPUMEHTAIb | CIIOBECHOM
€ BOJIHBI .
HOE U3Y4EHHE (3HaKoBOif)
CBOMHCTB OCHOBOM:
CUCTEeMaTH3aIHsI
AIIEKTPOMArHUTH
y4eOHOTO
BIX BOJHH (B TOM MaTepHaa;

qucCieC C

-OMUpaThbCAd Ha
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ITOMOIIBIO
MOOHIIEHOTO
tenedoHa).
Ananmz
PEHTT€HOBCKUX
CHHMKOB
YeJIOBEUECKOIO
opraHuzMma.
AHaln3 TEKCTOB,
OIMKCHIBAIOIINX
MIPOSIBIICHUS
AJIEKTPOMArHUTHO
T0 U3Ty4YCHUS B
MIPUPOJIE: KUBBIS
OpraHU3MBl,
W3ITydeHUS
HEOECHBIX Tell
(cMBICIOBOE
YTCHHE).
Pacno3napanue u
aHa/INu3
Pa3TUYHBIX
MIPUMEHEHUIA
AIEKTPOMAarHUTH
BIX BOJIH B
TEXHHKE.
N3y4yenune
BOJIHOBBIX
CBOMCTB CBETa.

JKU3HEHHBIH
OIIBIT
00y4Jarommxcs,
TIPUBOISI
JIeCTBEHHBIC
IPUMEPHI,
00passl,
MeTadopbl — U3
OMM3KHUX UM
KHUT, (PUIIHMOB,
MYJIbTHKOB,
KOMIIBIOTEPHBIX
urp;

- o0miarecs ¢
00YJarOIIIMMHUCSI
(B mmanore),
MIPU3HABATH UX
JIOCTOMHCTBA,
IMOHUMATh U
MIPUHUMATD UX;
-MHUIIMUPOBATH
U MOJIICP)KUBATh
HCCIIEOBATEIhLC
Kyro
JIeITEILHOCTD
oOyJaromuxcs B
pamMKax
peanu3aium
AMH
WH/IUBHTyaTbHbI
X U TPYIIOBBIX
HCCIIEIOBATEIIBC
KHUX MPOEKTOB,
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Pemenue 3amad ¢
HCIIOJIH30BaHUEM
dbopmyn ais
CKOpPOCTH
JJIEKTPOMAarHUTH
bIX BOJIH, JJINHBI
BOJIHBI 1 HaCTOTHI
CBeTa

9TO JacT
oOyuaronmmMcest
BO3MOKHOCTh
npuodpectu
HaBBIK
yOJINYHOTO
BBICTYTUICHHSI
nepen
ayUTOpHUEH,
apryMEHTHPOBaH
us u
OTCTauBaHMS
CBOEH TOYKH
3peHHSI;

- aKIICHTUPOBATh
BHUMaHNE
00yJaroIIMXCs
Ha
HPAaBCTBEHHBIX
npoOnemax,
CBS3aHHBIX C
HAy4YHBIMU
OTKPBITUSMH,
M3y4aeMbIMU Ha
ypOKe;

- pa3BHUBaTh y
0o0yuaronmxcs
MO3HABATEIbHYIO
aKTUBHOCTD,
CaMOCTOSITEIBHO
CTb,
WHUINATUBY,
TBOPYECKHE
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CIIOCOOHOCTH;

- PUBJICKATh
BHHMaHHE
00yJaronuxcs K
[IEHHOCTHOMY
aCTICKTy
M3y4aeMbIX Ha
YPOKE SIBJICHU,
IIOHSTHI,
TIPUEMOB;

Pasnen 4. CBeroBbie siBjienusi(15 yacoB)
Haoironenne BOCIIUTHIBATH Y
OIIBITOB, 00yJaroIIMXCs
JEMOHCTPUPYIOII | YYBCTBO
ux SBJICHUE | YBAXKEHUS K
NPSIMOJIMHENHOTO | )KM3HU JIPYTUX
pacrpoCTpaHeHus | JIFOACH U )KU3HU
cBeTa BOOOIIIE;
(BOBHUKHOBEHHE - o0marecs ¢
TEHU U | oOy4aromuMucs
3aKOHBI bubimoreka LIOK | nonyrenn), n ux | (8 amanore),
4.1 pacrpoCTpaHeHUs https://m.edsoo.ru/7f | mHTEpHIpeTanus ¢ | MPU3HABATH UX
cBeTa 41a4ab HUCIIOJIBb30BAaHUEM | TOCTOHUHCTBA,
MOHATUS MOHUMATh U

CBETOBOTO  Jy4a.
OO0bscHEHHE u
MOJETUPOBAHNE
COJIHEYHOT'O H
JYHHOTO
3aTMEHUM.
HccnenoBanue
3aBUCHUMOCTH

NPUHUMATh UX;
pean30BbIBATH
BOCITUTATEIIbHBIC
BO3MOKHOCTH B
Pa3INYHBIX
BHUIaX
JeSITeIbHOCTH,
o0Oyuaromxcs

94



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

yriia OTpaKEeHUs
CBETOBOTO  JIy4ya
OT yrJia TaJCHHUS.
N3ydyenune

CBOWCTB

M300paKeHUsT B
TIJIOCKOM 3€pKajie.
HaOmronenne u

oOBsICcHEHHE
OIIBITOB 110
MOJTYICHHTO
W300paKEeHU B
BOIHYTOM u
BBIITYKJIOM
3epKaax.
HaOmronenne wu
00bsACHEHHE
OITBITOB (0]
TIPETIOMJIICHHTO

CBCTa Ha I'paHUIIC
Pa3iIuYHBIX CpPEL,
B TOM qucie

OIIBITOB c
MTOJIHBIM
BHYTPEHHUM
OTPAKECHHUEM.
HccnenoBanue
3aBHUCHUMOCTH

yria
MPEIOMIIEHUST  OT
yria najicHust
CBETOBOI0  JIyya
Ha IPaHHLIE

co

CIIOBECHOM
(3HaKOBOIN)
OCHOBOM:
CHCTEMAaTH3alHs
y4eOHOro
MaTepuaa;
-OMUpaThCs Ha
JKMU3HEHHBIN
OIIBIT
00y4JaromImxcs,
TIPUBOJIS
JIeHiCTBCHHBIC
TIPUMEPHI,
00passl,
MeTadopsl — U3
OJNIM3KHUX KM
KHHT, (UIIHMOB,
MYJIBTHKOB,
KOMITBIOTEPHBIX
urp;

- o0marecs ¢
00YJarOIIIMMHUCS
(B muasore),
MIPU3HABATh UX
JIOCTOMHCTBA,
IMOHUMATh U
MPUHUMATH UX;
-MHUIIUHPOBATH
U TIO/IJIEPIKUBATH
HCCIICOBATEIIbC
Ky
JIeATEIILHOCTD
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«BO3JIyX—
CTEKIIO».
Pacno3naBanue
SIBIICHUHN
OTpaKEHUS 5
MIPEJIOMIICHUS
CBeTa B
MTOBCETHEBHOM
JKU3HHU. AHAJIA3 U
oOBsICcHEHHE
SIBJIEHUS
OIITHYECKOTO
MHpaXa.
Pemrenue 3amau c
HCIOJIE30BAHUEM
3aKOHOB
OTpaKCHUS H
TIPEIOMIICHUS
CBeTa

4.2

JInH3BI 1
OINITUYECKUE
PUOOPHI

bubmuoreka [JOK
https://m.edsoo.ru/7f
41a4a6

[Tonyuenue
H300pakeHUH C
ITOMOILIBIO
coOuparoiei u
pacceuBaronien
JIMH3.
OnpeneneHue
dboxycHOTO
paccTosiHus U
OIITUYECKOM CHITBI
coOuparoriei
JIMH3BL. AHAIN3

00y4aroIuxcs B
pamKax
peanu3anuu
UMH
WH/IMBH/ Ty aTHbHBI
X U TPYIIIOBBIX
U CCIIEZIOBATENhC
KHX TPOCKTOB,
9TO JacT
00yJarOIIMMCst
BO3MOKHOCTh
npuobpectu
HaBBIK
MyOJIMYHOTO
BBICTYILJICHHS
nepen
ayIMTOpUEH,
apryMeHTHPOBaH
us u
OTCTalBaHHUs
CBOEH TOUKH
3peHus;

- aKIIEHTUPOBATh
BHUMAaHHE
00yuaromxcs
Ha
HPABCTBEHHBIX
npobiemax,
CBSI3aHHBIX C
HAyYHBIMU
OTKPBITUSMU,
M3y4aeMbIMU Ha
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YCTPOMCTBA U
MIPUHIIUIIA
JNeHUCTBUSA
HEKOTOPBIX
OITHYECKUX
puOOpOB:
¢doToamnmapara,
MHUKPOCKOTIA,
TeJIECKOIIA.
N3ydyenune
MOJIEJIH IJ1a3a KaKk
ONTHYECKON
CHCTEMBI. AHAIN3
SIBIICHUI
OJIM30PYKOCTH U
JATbHO30PKOCTH,
MIPUHIIATIA
JEUCTBUS OUKOB

4.3

Paznoxenne
0eJIoro cBeTa B
CIIEKTP

bubnuorexa [JOK
https://m.edsoo.ru/7f
41a4a6

Haoironenune
pa3IoKeHUs
0enoro cBeTa B
CIICKT.
HaOironenue u
00BsICHEHHE
OIIBITOB 10
MOJTYYECHUIO
Oenoro cBeTa npu
CJI0’KEHUHU CBETa
pa3HBIX I[BETOB.

ypOKe;
- pa3BHUBaTh y
00yJarommxcs
MO3HABATEIIBHYIO
AKTHUBHOCTb,
CaMOCTOSTEILHO
CTh,
WHUINATUBY,
TBOPYECKHE
CIIOCOOHOCTH;

- IPHUBJICKATH
BHUMAaHUeE
00yJaronuxcs K
[IEHHOCTHOMY
aCTeKTy
M3y4aeMbIX Ha
YPOKE SIBJICHUM,
MOHSITHH,
MIPUEMOB;
-MHUIIMAPOBATH
U MOJIICP)KUBATh
HCCIICIOBATCIIBC
KYIO
JIeITEIIbHOCTD
oOyJaromuxcs B
pamMKax
peanu3anyu
AMH
WH/IUBHTyaTbHbI
X U TPYIIOBBIX
HCCIICOBATEIIbC

KHUX IIPOCKTOB,
4qTO JacCT
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IIpoBenenue u
00bsICHEHNE
OTIBITOB 10
BOCIIPHUSTHIO
1[BETA [IPEIMETOB
pU UX
HaAOJIIOIEHUN
yepes3 1IBETOBbIE
(GuIbTpHI
(LIBETHBIE OYKH)

oOyuaronmmMes
BO3MOKHOCTb
npuodpectu
HaBBIK
yOJINYHOTO
BBICTYILJICHUSI
nepen
ayUTOpHUEH,
apryMeHTHpPOBaH
us u
OTCTauBaHUs
CBOEH TOYKH

3pEHHUSL.
Pasznen 5. KBanToBble siBjeHusi(17 yacoB)
OOGcyxaeHue peann30BbIBATH
IIEJIM ONBITOB BOCIINTATCIIbHBIC
Pesepdopaa 1o BO3MOYKHOCTH B
Ppa3IMYHbIX
HCCIIEIOBAHUIO
BHUIAX
aToOMOB, JIeATEIILHOCTH,
BBIJIBIKECHUE 06YHArOLUXCS
Hcnyckanue u bu6mmoreka [IOK TUII0TE3 O co
51 MOIJIOIICHUE CBETa 4 https://m.edsoo.ru/7f | BO3MOXHBIX CJIOBECHOM
aTOMOM 41a4a6 pe3yabTaTax (3HaKOBOIA)
OIIBITOB B OCHOBOM.
CHCTEMATHU3AIIH
3aBUCHMOCTH OT
y4eOHOTO
MPE/NONAraeMOro | arenyara;
CTPOCHHA -ONUpaThCs Ha
bopMynHpOBaHHE | KU3HEHHBIN
BBIBOJIOB U3 OIIBIT
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pe3yNIbTaTOB
OITBITOB.
OO0cyxaeHue
IIPOTUBOPEUUI
IIJIAaHETAPHOU
MOJIEJIH aToMa 1
OCHOBaHUH IS
runotessl bopa o
CTaI[MOHAPHBIX
opOuTax
AJIEKTPOHOB.
Haoironenne
CIUTOIIHEIX U
JIMHEHYaThIX
CIIEKTPOB
W3ITy4CHUS
Ppa3IMYHBIX
BEIIECTB.
OO0BscHEHHE
JIMHEHYaThIX
CIIEKTPOB
U3ITyYeHUs

5.2

Crpoenue
aTOMHOTO sIpa

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41a4a6

OO6cyxeHue
BO3MOKHBIX
TUIIOTE3 O
MOJICISX
CTpOEHUS spa.
Ornpenenenue
cocTaBa siep Mo

oOyuaromnmxcs,
TIPUBOIS
JICHCTBCHHBIC
IPUMEPHI,
00passl,
meTadopsl — U3
OJNIN3KHUX KM
KHUT, (PUIIHMOB,
MYJIBTHKOB,
KOMTIBIOTEPHBIX
urp;

- o0miarecs ¢
00YJarOIIIMMHUCSI
(B mmasore),
MIPU3HABATH UX
JIOCTOMHCTBA,
MMOHUMATh U
MIPUHUMATH UX;
-MHUIIMAPOBATH
Y MOJIICP)KUBATh
HCCIICIOBATCIIBC
KYIO
JIeATEIILHOCTD
oOydaromuxcs B
pamMKax
peanu3anyu
AMH
WH/IUBHTyaTbHbI
X U TPYIIOBBIX
HCCIICOBATEIIbC
KHUX MPOEKTOB,
YTO JacT
oOyuarommces
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3aJaHHBIM
MacCOBBIM U
3apsIOBBIM
YUCIaM H 110
MTOJIOKEHUIO B
MEPUOANYECKON
CHCTEME
AJIEMEHTOB.
Ananms
U3MEHEHUS
COCTaBa sijipa u
€ro MOJIOKEHHUS B
MEePUOANYECKOM
cucTeMe TpH o-
PaaoOaKTUBHOCTH
. UccienoBanue
TPEKOB 0i-4aCTHII
10 TOTOBBIM
dboTorpadusim.
O0GHapyxeHue u
HU3MepeHue
paguaMOHHOTO
(dhoHa ¢ MOMOIIIBIO
JIO3UMETPA,
OILICHKA €ro
WHTEHCUBHOCTH.
Anamms
OHOJIOTHUYECKUX
W3MEHEHUH,

BO3MOXKHOCTb
npuodpectu
HaBBIK
IyOJINYHOTO
BBICTYTUICHHSI
nepe;
ayUTOpHUEH,
apryMEHTHPOBaH
us
OTCTaBaHUS
CBOEH TOYKH
3peHHSI;

- aKIICHTUPOBATh
BHUMAaHUeE
00yJaroIIMXCs
Ha
HPaBCTBEHHBIX
npoOnemax,
CBSI3aHHBIX C
HAyYHBIMHU
OTKPBITUSMH,
M3y4aeMbIMHU Ha
ypOKe;

- pa3BUBATh y
00yuaromxcs
MO3HABATEIIbHYIO
AKTUBHOCTD,
CaMOCTOSITEIBHO
CTb,
WHHIIUATURY,
TBOPYECKHE
CIIOCOOHOCTH;

- IPUBJIEKATh
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MIPOUCXOJAIINX
o JeicTBHEM
paauoOaKTUBHBIX
M3IIy4CHU.
Hcnonp3oBanne
paauoOaKTUBHBIX
W3JIyYEHUN B
MEIUIIHE

5.3

SnepHbie peakiuu

bu6moreka [IOK
https://m.edsoo.ru/7f
41a4a6

Pemrenue 3angad ¢
HCIIOJIE30BAHUEM
3aKOHOB
COXpaHECHUSI
MAacCOBBIX U
3apsIOBBIX YHCEIT
Ha OTIpeieIICHUE
PE3YIIBTaTOB
SIIEPHBIX
peaKkuii; aHaIu3
BO3MOKHOCTH
WA
HEBO3MOKHOCTH
SIIEPHOM
peaKInu.
O1ieHKa SHEpPrun
CBSI3U AJIEP C
HCIIOJIE30BaHHEM
bopmybl
OWHIITEHHA.
OO6cyxeHue

BHUMAaHWE
o0OyJaronuxcs K
[IEHHOCTHOMY
aCTICKTy
W3y4aeMbIX Ha
YPOKE SIBJICHU,
IIOHSTHI,
TIPUEMOB;

- HHUIIUAPOBATH
U IO IJICP)KUBATH
HCCITEIOBATEITHC
Ky10
JIESATEITLHOCTh
00ydJaronuxcs B
pamKax
peanu3anuu
UMHU
WH/UBH/TyaTbHbI
X U TPYHIOBBIX
HCCIIeZIOBATENhC
KHUX MPOEKTOB,
4TO JacT
00yJarOIIUMCS
BO3MO>KHOCTh
nproopecTr
HaBBIK
CaMOCTOSITEIIBHO
ro

pereHust

TEOPETUYECKOMN
po0IeMsl;
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MEPCIIEKTUB
UCIIOJIb30BAHUS
YIIPABIISIEMOTO
TEPMOSIICPHOTO
CHHTE3a.
OOGcyxaeHue
[IPEUMYIIECTB U
HKOJIOTHYECKUX
npobinem,
CBsI3aHHBIX C

AIEPHON
SHEPIreTUKOMN
Pasznen 6. [TloBTOpuTEILHO-0000aKOMMIT MOTY I (9 YacoB)
Brmonaenne o01marscs ¢
y4eGHBIX 00YJarOIIIMMHUCSI
3 1aHMi, (B muasore),
MIPU3HABATh UX
TpeOyroIuX
JIOCTOUHCTBA,
ACMOHCTPALH MMOHUMATh U
KOMIIETEHTHOCTE! .
ToBToperue i MIPUHUMATD UX;
, -MHUIIMAPOBATH
0000wLIeHne Bbubmaorexa LIOK XapaKTepu3yIoImu | U HOIIIICPIZKHBaTB
6.1 coJiep>KaHus Kypca https://m.edsoo.ru/7f X HICCITEI0BATENBC
¢uzuku 3a 7-9 41a4a6 K10
€CTECTBEHHOHAYY
KJ1acc " JIESATEIbHOCTh
Yo oOyJaromuxcs B
IPaMOTHOCTh: — paMKax
MIPUMEHEHHUSI peasaium
MOJTyYEHHBIX UMU
3HAHUHU 1 WHINBUAYAJIbHbI
Hay4HOTO X U TPYIMIOBBIX
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O0OBSICHCHUS
(bu3HUecKux
SIBIICHUH B
OKpYyKaromen
npupoie, B
MTOBCETHEBHOM
JKU3HU U
BBISIBJICHUS
bu3HUeCcKux
OCHOB psijia
COBPEMEHHBIX
TEXHOJIOTHI; —
TIPUMCHCHHSI
OCBOCHHBIX
AKCIIEPUMEHTAIILH
bIX YMEHUH IS
HCCIIeIOBAHUS
bu3HYeCKux
SIBIICHHI, B TOM
YUCIIE TS
MIPOBEPKH
TUIIOTE3
ODenepanbHas
pabouas
nporpamma |
dusnka. 7-9
KJ1acchl (0a30BBIH
ypoBeHb) 61 u
BBISIBJICHHS

HCCIIEOBATEIILC
KHX IPOEKTOB,
4TO JacT
00yJaroIMUMCst
BO3MOKHOCTb
npuobpectu
HaBBIK
yOJIMYHOTO
BBICTYILJICHUSI
nepen
ayUTOpUEH,
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3aKOHOMEPHOCTEN
. Pemienne
pacUETHBIX 3a11a4,
B TOM YHCJIE
IIpeIoararomu
X UCTI0JIb30BaHUE
bu3HUeCcKux
MOJEIIEN U
OCHOBAHHBIX Ha
CoJIepKaHUH
pa3nMYHbIX
pa3zienoB Kypca
bu3uKy.
Beinonnenue u
3amura
TPYNIIOBBIX WU
WHIUBUYaIbHBIX
IIPOEKTOB,
CBSI3aHHBIX C
coJiep>KaHUEM
Kypca (QU3UKH

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME
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IHHOYPOYHOE INTAHUPOBAHHUE

7 KIIACC
KoaundecTBo yacoB Buabl u
Jara
Ne n/m | Tema ypoka Kourpoububie | IIpakrnueckue ¢opmbI
Ne Bcero NMpoBeJeHUs
padoTsl padoThI KOHTPOJIst
Pa3nen 1. ®u3uka u e€ posib B IO3HAHUY OKpY:Kamouero mupa (6 yacon)
1 1 ®du3nka — Hayka o pupoJie. SBnenns 1 YcrHbl onpoc
TIPUPOIBI
Pabora B
2 2 OuznyecKkue sIBICHUS 1 rpyImax
3 3 DdusnYecKre BETNUMHBI U UX 1 ITucoMeHHbIA
M3MepeHHe KOHTPOIE
Ypok-uccnenoanue "N3mepenne [pakTryeckas
4 4 TEMIIEPATYPHI IIPU HOMOIIU 1 1 pabora
KUJKOCTHOTO TEPMOMETPA U AaTUNKA
TeMneparypbl"”
MeTo1bl HAy4HOTO TIO3HAHMSL. PaGora B
5 5 Onucanne GpuU3NYECKUX SIBICHHUH C 1 rpynmnax
MTOMOIIBIO MO/IeNeit
Ypok-uccnenosanue "[Iposepka [TpaxkTiueckas
5 5 TUIIOTE3bI: JAIbHOCTb MOJIETA HIAPHKA, 1 1 pabora
MYLEHHOTO TOPU30HTAJIBHO, TEM
Oosblie, yeM 0oJIble BbICOTA MmycKa'”
Pa3nen 2. IlepBoHavaibHble CBeeHHs 0 CTPOEHHH BeuiecTBa (5 4acoB)
1 Crpoenue Beniecta. OIBITHI, 1 VcTHbIi ompoc
7 JOKa3bIBAIOLINE IUCKPETHOE CTPOCHUE
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BCIICCTBA

Pa6ora B
8 JIBM>KeHHEe 4acTHII BEIecTBa 1 rpymmnax
Ypok-uccnenoanue «ONbITHI MO [MpakTuueckas
9 HaOIIOCHUIO TETNIOBOTO PACIIUPEHUS 1 1 pabora
ra3oB»
CamoolieHka ¢
HCITIOJIB30BAHUEM
10 ArperatHble COCTOSIHUSI BEIIECTBA 1 «OIEeHOYHOr0
JINCTA»
Oco0eHHOCTH arperaTHbIX COCTOSTHUM PaGora B
11 BoJibl. O000IIIeHHE TT0 pa3aeTy 1 rpynmnax
«IIepBoHauanbHbIC CBEACHUS O
CTPOEHUH BEILIECTBAY
Paznen 3. /IBuskeHue U B3auMozeiicTBue Tea (21 gac)
Mexanuueckoe OBMKEHUE. Y cTHBIH orpoc
12 PaBHOMEpHOE M HEpaBHOMEPHOE 1
NIBIDKEHUE
Pab6ora B
13 Ckopoctb. EAuHUIIBI CKOpOCTH 1 IpyIIax
ITnceMeHHBIH
14 Pacuer nyTtu u BpeMeHU JBUKEHUS 1 KOHTPOJIb
CaMooI11eHKa ¢
15 Wuepius. Macca — Mepa HHEPTHOCTH HCHOME30BAHNEM
1 «O1LeHouHOoro

TCII

JIUcTa»
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16 Pa6ora B
5 Macca Tena rpymmax
17 16 JlabopatopHas pabota «OrmnpeeneHue Tlpaxriyeckas
IJIOTHOCTH TBEPJOTO TENA» pabora
18 ; Perrenue 3agay mo teme "I110THOCTH PpoHTaIbHBIA
BemecTsa" OHpoc
19 Cuita Kak XapakTepUCTHKa PaGora B
8 B3auMOIeHcTBUS Ten. Cuia ynpyrocT. rpynmax
3akoH ['yka
20 JlaboparopHas pabota «3ydeHue [TpakTryeckast
9 3aBUCUMOCTH PACTDKEHUS pabota
(nedopmanmn) Mpy>KUHBI OT
MPUJIOKEHHOU CUITBD»
21 ®poHTAIILHBII
10 [[AIBnenue Tsarotenus. Cumna TsHKECTH orpoc
22 CBs13b MEXKTy CHUION TSKECTH M MacCOM [TucpMeHHBII
11 tena. Bec Tema. Penmenue 3agau mmo KOHTPOJIb
teme "Cuna Tsoxectu”
23 CamoorieHka ¢
12 Cuiia TsDKECTH Ha JIPYruX IUIaHeTax. MCIIOJIE30BAHNEM
dusznueckue XapakKTepUCTUKH IJIAHET «OnenosHOro
JIUCTa»
24 Pabora B
13 W3mepenue cui. /lunamomerp rpymmax
25 |14 Bec tena. HeBecomocTh KonrposbHas
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pabota

26 CrnoxeHne qByX CHJI, HAIIPaBICHHBIX VCTHBIH onpoc
15 10 OJTHOM IPSIMOM. 1
PaBHOelicTBYIOIIASA CHIT
27 16 Pemrenue 3a1a4 1o reme 1 PpoHTaIbHBIA
"PaBHogeiicTByromast cui" orpoc
28 Cwuuia Tpenus u e€ BUbl. TpeHue B ITuceMeHHbIA
17 1 KOHTPOJIb
MIPUPOJIC U TEXHUKE
29 JlaboparopHas pabota «M3ydeHue I[TpakTryeckast
3aBUCHMOCTH CHUJTBI TPCHHS pabora
18 CKOJIBYKEHUS OT CUJIBI JABJICHUSA U 1 1
XapakTepa COMPHKACAFOIIHXCS
MOBEPXHOCTEI»
30 Perenue 3a1a4 Ha oIpeieliCHIE Pabora B
19 . . 1 rpymnmax
PaBHOACHCTBYIOIICH CHJIBI
31 Pemenue 3agad mo remam: «Bec Tenay, Pabora B
20 «['pacuueckoe nzoOpakeHue cum, 1 rpynmnax
«Cubl», «PaBHOICHCTBYIOIIAS CAIDY
32 KonTtponpHas paboTa no Temam: KonrponbHas
«MexaHn4yecKoe IBH>KeHuey, «Macca, pabora
21 IJIOTHOCTEY, «Bec Tenay, 1 1 26.12.2026
«['pacuueckoe n3o0pakeHre cum,
«Cunb»
Pasnen 4. JlaBieHue TBEPABIX TeJl, )KUAKOCTEl U ra3oB (21 yac)
33 1 Hasnenue. CiocoObl yMEHBIIECHUS U 1 VCTHBIH onpoc

YBCINYCHHUA NAaBJICHUA

109




34 JlaBneHue raza. 3aBUCHMOCTD Pa6ora B
2 JIaBJICHUS raza oT 00bEMa, rpymmax
TEMIIepaTyphl
35 [lepenaya naBieHus: TBEPIBIMU [TuchMEHHBII
3 TeJaMHU, JKUJIKOCTSAMHM U ra3aMu. 3aKOH KOHTPOIIb
[Tackans
36 CaMoolIeHKa ¢
4 JlaBiaeHue B )XUJIKOCTH U rase, UCIO/IE30BaHNEM
BBI3BAHHOE JICHCTBUEM CHITBI TSHDKECTH «Ouenounoro
JJucra»
37 5 Pemenne 3anay mo reme «/laBnenue B Pabora B
KUJIKOCTH M rase. 3akoH [lackams» rpynmax
38 6 Coo0Iaronmecst CoCy/Ibl Yerubtii onpoc
39 DpoHTAIILHBII
7 I'mapaBnuueckuit mpecc onpoc
40 3 Manometpsl. [ToprraeBoit Pabora B
JKHUIKOCTHBIM HacOC rpymmax
41 9 AtMocdepa 3eMu 1 IPUIUHBI €€ VY CTHBII ompoc
CYILIECTBOBAHHUS
42 OpOHTAJIBHBIH
10 Bec Boznyxa. ATMocdepHoe naBneHne orpoc
43 1 N3mepenue atMmocepHOro AaBlIeHUsI. [TucpmenmbIi
OmbiT Toppuyernin KOHTpOIIb
44 12 3aBHCHMOCTh aTMOC(EPHOTO JIaBJICHHS CamoorieHka ¢
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OT BBICOTBI HAl YPOBHCM MOPs

HCIIOJIB30BaAaHUEM

«O11€HOYHOTr 0
JJUCTa»
45 Bapomerp-anepou. AtmochepHoe Pabora
13 rpynmnax
JABJICHUE Ha PA3JIMYHBIX BBICOTAX
46 14 Perrenue 3agay mo teme " KonrponbHas
ATtmocepHoe naBienue” pabora
47 JelicTBue KUIKOCTH U ra3a Ha VYcrHbIi onpoc
15 MIOTPYKEHHOE B HUX TEJO.
ApxumenoBa cuna
48 JlabopaTtopHnas pabota «OnpeneneHue I[MpakTrudeckast
16 BBITAJIKUBAIOIIEH CHUJITBI, IEUCTBYIOIICH pabora
Ha TeJlo, MOTPYKEHHOE B HKUAKOCTH)»
49 JlaGopaTopHas paboTa 1o Teme IMpakTuueckas
17 «MccnenoBanne 3aBUCUMOCTH Beca pabora
TeJa B BOJIE OT 00bEMa MOTPYKEHHOMH B
KUJKOCTb YaCcTU TeJa»
[TucbmMeHHbBIH
50 18 [InaBanme Ten KOHTPOJIB
JlaGopaTopHas pabota I[TpakTryeckast
51 19 "KoHcTpynpoBaHue apeoMeTpa uiu pabora
KOHCTPYHPOBaHUE JOJKU U
omnpeneneHue e€ rpy3onoabEMHOCTH"
Pemenue 3agau o temam: «IlnaBanue PaGora B
52 20 cyaoB. Bo3nyxoruiaBanue», «JlaBienue rpynmnax

TBCPABIX TCII, JKHJKOCTEHN U ra3oB»
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KonTtponsHas pabora no teme

Konrponshas

53 21 «/laBnenue TBEpABIX TN, )KUIKOCTEN U 1 20.03.2027 pabora
Ta30B»
Pa3nen 5. PaGora u momHoCTh. DHeprus (12 yacoB)
54 1 Mexannueckas pabora 1 YerHbIid onpoc
55 [TrcbMeHHBIH
2 MomHocTh. EqUHUIBI MOITHOCTH 1 KOHTPOJIb
56 Ypok-uccienoBanue "Pacuér I[TpakTryeckast
3 MOIIHOCTH, Pa3BUBAEMOU IIPU MO IbEME 1 1 pabora
IO JIeCTHHIIE"
57 CamoorieHka ¢
4 IIpocThie MeXaHU3MBL. PhIvar. 1 MCHO/IB30BAHNEM
PaBHOBecue cuil Ha peryare «Ouerownoro
JIUCTa»
58 Poruaru B TexHuKe, OBITY M IPUPO/IE. I[IpakTideckast
5 JlaGopaTtopHnas padota «lcciemoBanue 1 0.5 pabora
yCIIOBUI paBHOBECHS pbluara
59 5 Pemenune 3agay no teme «YCIoBUs 1 VcTHBI ompoc
paBHOBECHS pblUara
60 KoadduruenT moneznoro nericTBus I[IpakTryeckast
7 MexaHusMa. Jlaboparopnas paboTa 1 05 pabora
«H3mepenne KIIJ1 HakmoHHOM '
TIJIOCKOCTH
61 3 Pemenue 3agau o teme "Padora, Pagora
1 rpyImax

MoIiHocTh, KIT/1"
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62

Mexanudeckast SHEpTUsl.

YcTHBIM onpoc

9 KuHeTndeckas U IOTEHIUAIbHAS 1
SHeprus
63 3aKOH COXpaHEHHsI MEXaHMIECKON DponTaEHEI
10 1 orpoc
SHEpruu
64 VPOK-3KCIIEPUMEHT I10 TEME TpakTieckas
"JKCIEepUMEHTAIBLHOE OTIpe/ieIeHIe pabora
1 M3MEHEHHU KWHETHYECKOH U 1 1
MOTEHIHAIBHON YHEPTHH TP
CKaTBIBAHUM TeJa 10 HAKJIOHHOM
IJIOCKOCTH"
65 KonrposbsHas pabota o Teme «Pabora KontpormHas
12 1 13.05.2027 paGora
Y MOIIHOCTh. DHEPIrUs»
IToBTopenue (3 vaca)
66 1 PaboTa ¢ TexcTaMu 110 TeMe 1 VYcrHblit onpoc
"MexaHuyeckoe aBrxenue"
67 Pa6oTa ¢ TekcTamu 1o Teme "J{apiaeHue Pabora B
2 . . " 1 rpymnmax
TBEPABIX TEJl, )KMIKOCTEH 1 ra3oB
68 Pa6ora ¢ TekcTamu 110 TeMe "Pabora. IInceMeHHEI
3 " 1 KOHTPOJIb
Mo1HoCTb. DHeprus
OBIIEE KOJIMYECTBO HACOB I10 68 12

[TPOTPAMME
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8 KJIACC

KoaunuecTBo 4acoB

Ne Nen/m | Tema ypoka Kontpoabubie | [Ipakrudeckue Jara Bustut i opmet
Bcero NPOBEICHUs | KOHTPOJSA
padoTbI padoThI
Pa3nen 1. TenuioBble siBiienus (28 yacon)
OcCHOBHBIE TIOJIOKECHUS VY cTHBII onpoc
1 1 MOJICKYJIIPHO-KUHETUICCKON 1
TEOPHUHU U KX OIIBITHBIC
IO ITBEPIKICHUS
2 DpOoHTAIBHBII
2 Macca u pa3mep aToOMOB U MOJIEKYJT 1 orpoc
Moenu TBEPAOTO, KUIKOTO U ITceMeHHBII
3 3 ra3o00pa3HOro COCTOSHUMN 1 KOHTPOJIb
BEleCTBa
OObsicHEHNE CBOMCTB TBEPOTO, Pabora B rpymmax
XKUAKOTO U ra3000pa3HoOro
4 4 COCTOSIHMH BEIECTBA HA OCHOBE 1
MOJIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKOU TeOpUH
5 5 Kpucrannuueckue u amopgHbie 1 VerHblit onpoc
Tena
6 5 CMaumnBaHUE U KalUJUISIPHOCTb. 1 VCTHBII orpoc
[ToBepxHOCTHOE HATSKEHUE
OpOHTANIBHBIH
7 7 TennoBoe paclIMpeHue 1 cxatue 1 orpoc
8 8 Temnepatypa. CBsi3b TeMIiepaTypbl 1 [TucbMeHHBII
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CO CKOPOCTBIO TETJIOBOTO JIBUIKECHHUS
YACTHI]

KOHTPOJIb

Buyrpennss sneprusi. Crioco0bl

YcTHBIM onpoc

9 o W3MCHCHHS BHYTPECHHEH SHEPTrUn
®poHTAIILHBII
10 10 Buasr Terutonepenaun orpoc
VYpok-koHpepeH1us [TuceMeHHBII
"[IpakTryeckoe UCIOIb30BAHUE KOHTPOJIb
11 11 TEIIOBBIX CBOMCTB BEIIECTB U
MaTepHuasoB B IEIIX
sHeprocoepexeHus"
12 KoanuecTBo TenaoThl. Y aenbHas Pabora B rpymmax
12 TEIIOEMKOCTh
CamoorieHka ¢
YpaBHeHue TerIoBoro OagaHca. HCITONB30BAHIEM
13 13 TemooOmeH 1 TermaoBoOe «OIEHOYHOT0
paBHOBecHe JHCTAY
JlaGopaTtopHnas pabota VY CTHBII onpoc
1 "UccneqoBanue IBICHUI
14 TeII000MEeHa MPU CMEIIBAaHUH
XOJIOJIHOW U Topsiyeit BobI"
Pacder xonudecTBa TEILIOTHI, OpOHTAJIBHBIH
15 15 HE00X0AUMOTO JUIsl HArpeBaHUs onpoc
TeJa U BBIACTSIEMOTO UM MPH
OXJTaXKICHUU
16 16 JIaGoparopHas paboTa CamoorieHka ¢

"Onpenenenue yaenbHon

HCIIOJIB30BaAHUEM
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TEIJIOEMKOCTH BemecTna"

«O1eHouYHOro
JIACTaY

17 17 DHeprus ToIumBa. Y aeabHas Y CTHBIH o1poc
TEIUIOTa CTOPAHUS
[InaBnenue u oTBEpACBaHNE DpoHTaNbHBIH
18 18 KPUCTAIIIMYECKUX TeJ. Y IeNbHas onpoc
TEIIOTA TUTABJICHUS
JlabopaTtopHnas paboTa [TrcbMeHHBII
19 19 "OnpeneneHue yaeIbHON TETIOThI KOHTPOJIb
IJI1aBJeHu Jbaa"
20 20 [TapooOpa3zoBaHue U KOHICHCAIIHS. PaGora B rpymnmax
Ucnapenne
Kunenwne. Y nenpHas Terwiora VerHbIi onpoc
napooOpa3oBaHUs M KOHCHCAIIH.
21 21 3aBUCHUMOCTB TEMITEPATYpPhI
KHTICHUS OT aTMOC(EpPHOTO
JIaBIICHUS
Brnaxnocts Bo3yxa. JlabopatopHas VYcrHsIi onpoc
29 pabora "Onpenenenue
22 OTHOCHUTEIIbHOM BIAXHOCTHU
BO3/IyXa"
23 Pemenue 3a1a4 Ha ONPEAEICHHE ®ponTabHbIH
23 onpoc
BIIQYKHOCTH BO3/yXa
24 [TpuHIMTBI PaOOTHI TETIIIOBBIX [InceMeHHBIH
24 nsurateneii”. Ilaposas TypOuHa. KOHTPOJIb

I[BI/Il“aTCJ'IL BHYTPCHHCTO CrOpaHus

116




KII/ TermoBoro aBuratess.

YcTHBIM onpoc

25 25 TerutoBbIC IBUTATENN U 3aIIATA 1
OKpYKarolenl CcpeJibl
3aKOH COXPAaHCHUS M IPEBPAILICHHUS PpoHTanbHbIA
26 26 SHEpPTHH B TEIJIOBEIX MPOLECCAX ! ompoc
[ToaroToBka K KOHTPOJIBLHOU paboTe [TuceMeHHBIH
27 7 o Teme "TermnoBkie sIBICHUS. 1 KOHTPOJIb
N3MmeHeHne arperatHbIX COCTOSTHUIN
Bemlecrna'
KonTtponsHas padoTa o teme KonrposbHas
28 28 "TerutoBble sByIeHUS. V3MeHeHne 1 1 12.12.2026 pabora
arperaTHbIX COCTOSIHUM BeniecTna"
Pa3nen 2. DiekTpryecKue 1 MATHUTHBIE siBJIeHUsI (37 4acoB)
29 1 Dnektpuzarus Ten. [[Ba poaa 1 VY CTHBII onpoc
ANEKTPUYECKHUX 3apSAI0B
30 Ypok-uccnenoBanue OpoHTATBHBII
2 "DnexTpusanus Tes HHAYKIUEH 1 1 1 orpoc
MpU CONMPUKOCHOBEHUM "
31 B3anMoaelicTBHE 3apSHKCHHBIX TEL. ITucoMeHHbIR
3 3 K 1 KOHTPOJIb
akoH Kynona
DNEKTPUUYECKOE MOJIe. PaGora B rpymmax
32 4 Hanpsi:keHHOCTB 31IeKTPHUYECKOro 1
noJist. [IpuHIMN cynepno3unuu
ANEKTPUYECKUX TOJeH
33 Hocutenu snekrpudeckux 3apsaoB. VCTHBII orpoc
5 OnemeHTapHbIi 3apsan. CTpoeHue 1

aToMa
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[IpoBOIHUKY U TUAIEKTPUKU. 3aKOH

YcTHBIM onpoc

34 6 COXpaHEHHUS AIIEKTPUIECKOTO
3apsizia
. Pemrenue 3a1a4 Ha MpUMEHEHHE PpoHTanbHbIA
v 11
35 CBOWCTB AJIEKTPHUYECKHX 3aPsI0B orpoc
DNeKTpUUYECKUil TOK, YCIOBUS €T0 [TuceMeHHBII
36 8 cymiecTBoBaHUs. VICTOYHHKN KOHTPOJIb
AIIEKTPUUYECKOTO TOKA
37 9 JIeHCTBHS DIIEKTPHIECKOTO TOKA Y cTHEIH 0npoc
VYpok-uccnenoanue "JlelictBue DpoHTATBHBII
38 10 ANIEKTPUIECKOTO TTOJISI Ha 1 onpoc
MPOBOJHUKHU U JTUAIEKTPUKHU"
1 DIIeKTPUYECKHIA TOK B METAJLIAX, ITucoMeHHbIA
KOHTPOJIb
39 KHUJIKOCTSIX M ra3ax p
40 12 DneKTprudecKas 1enb 1 e Pa6ota B rpymmax
COCTaBHBIE YACTH
CamoortieHka ¢
a1 Cuna toka. JlaboparopHas paborta S —
n
13 N3mepenue u perynupoBaHue 0.5 «OLEHOYHOro
CHJIBI TOKA" TTHCTAY
DIEKTPUYECKOE HAIPSKEHUE. YeTHBIi onpoc
42 14 Bonbt™mertp. JTaboparopHnas paborta 05
"N3mepeHue u peryJimpoBaHue '
HanpsHKeHNA "
43 15 CoIpoTUBIICHUE POBOIHHUKA. ®poHTATbHBII

VY nenpHo€e CONMpOTUBIIEHUE
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BCIICCTBA

ornpoc

44

16

Jlaboparopuas paboTa
"3aBUCUMOCTD JIEKTPUUYECKOTO
COIIPOTUBJICHUS ITPOBOJHUKA OT €TI0
JJIMHBI, IJ1I0MAaa NOIIepECYHOTO
cedeHus U marepuaia”

CaMoolIeHKa ¢
HCIIOIL30BaHUEM
«O11€HOYHOr 0
JIACTa»

45

17

3aBUCUMOCTD CUJIBI TOKA OT
HanpsbkeHus. 3akon Oma Jist
ydacTKa [ernu

YcrHbI onpoc

46

18

JlaGopaTtopnas pabota
"HccmeqoBanne 3aBUCUMOCTH CHIBI
TOKa, UIYIIEr0 Yepe3 Pe3UcTop, OT
COMPOTHBIICHUS PE3UCTOPA U
HanpsbKeHus Ha pesuctope”

DpoHTAIBLHBII
orpoc

47

19

HOCJ’IGI{OB&TGJ’IBHOG " Mapajui€iIbHOC
COCAMHCHUA ITPOBOJAHHUKOB

ITnceMeHHBIH
KOHTPOJIb

48

20

JlabopaTtopHnas padota "IIpoBepka
MpaBUJIa CIOKECHUS HAINPSIKEHUN
MIPH TIOCJICIOBATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB"

Pabora B rpymmax

49

21

JlaGopaTtopHnas padota "IIpoBepka
MpaBHJIa JUIS CHJIBI TOKA MIPH
napayuiebHOM COEAMHEHUU
pe3ucropos"

YcTHbII onpoc

50

22

Pemenue 3amad Ha MIPUMCHCHUC
3akoHa Oma AJId pa3jIn4HOTro
COCAMHCHUA ITPOBOJIHUKOB

VYcrHbIN onpoc
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Pabora u MontHOCTH DpOHTAJBHBII
o1 23 AIEKTPUUECKOTO TOKA. 3aKOH onpoc
Hxoynsa-Jlenna
JlabopaTtopnas pabota [TrcbMeHHBII
52 24 "Onpenenenne padboOThI U KOHTPOITb
MOIITHOCTH 3JIEKTPUUECKOTO TOKa"
DnexTpuyeckue Henu u VerHBliT onpoc
53 o5 MOTPEOUTENHN AITEKTPUIECKON
sHepruu B ObITy. KopoTkoe
3aMbIKaHHE
[ToaroToBka K KOHTPOJIBHOU paboTe DpoHTAIBHBIIH
1o TemMe "DNEKTPUIECKUE 3apsbl. orpoc
54 26 3apsoKeHHBIC TeJla  UX
B3auMoaeicTBUA. IlocTOSTHHBIN
AJIEKTPUYECKU TOK"
KonTtponpHas padoTta o teme KourponbsHas
"DnexkTpuuecKue 3apsbl. pabora
55 27 3apsoKeHHBIC Tejla H UX 03.04.2027
B3auMoaeiicTBUA. [locTOAHHEIN
3JIEKTPUYECKU TOK"
56 )8 [TocTosIHHBIC MATHUTBI, KX Pa6ota B rpymmax
B3aMMO/ICHCTBHE
CamoorieHka ¢
57 29 Vpok-uccienopanue "V3yueHne HCHO/Ib30BAHNCM
M0JIel MOCTOSIHHBIX MAarHUTOB" «Onenodnoro
JJUCTa»
30 MarxauTtHoe noje. MarautHoe 1moje YcTHBIH onpoc
58 3eMJIM ¥ ero 3HaYeHue JUIsl )KU3HU
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Ha 3emiie

59

31

OmneiT Opcrena. MarsuTHoe nose
3IEKTPUYECKOT0 ToKa MaruuTHoe
I10JIC KaTylIKH C TOKOM

®poHTAIILHBII
orpoc

60

32

[IpumeHeHue 31eKTPOMarHuToB B
texHuke. JlabopaTopHast pabora
"N3ydenue nelcTBUS MAarHUTHOTO
I10JIsI Ha TIPOBOJIHUK C TOKOM"

0.5

CaMoolIeHKa ¢
HCITOIL30BAHUEM
«O1eHouYHOoro
JIACTa»

61

33

DNEeKTPOABUTATENH MIOCTOSTHHOTO
ToKa. Mcrons3oBanue
ANEKTPOABUTATENCH B TEXHUYECKHUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.
JlaGopaTtopHnas paboTa
"KoHcTpynpoBaHu€e U U3y4EeHHE
paboTHI AMeKTpoaBUTaTENS "

YcrHbI onpoc

62

34

OnbiTel Papajes. 3aKoH
ANIEKTPOMArHUTHOW HHIYKIIUH.
[IpaBuno Jlena

DpoHTAIILHBII
orpoc

63

35

DnekrporeHeparop. CrocoOsr
MIOJIyYEHUS AIIEKTPHUUECKON
SHEPruu. DNEKTPOCTAHLIMU Ha
BO300OHOBIISIEMBIX HCTOUHUKAX
SHEepPrun

ITnceMeHHEBIH
KOHTPOJIb

64

36

[ToaroToBka K KOHTPOIBHOMU paboTe
10 TeMe "DNEKTPUUYECKUE U
MAariuTHbIE IBIEHUS"

PaGora B rpymmax

65

37

KouTponsHas paboTa o Teme
"DNeKTpUUECKNE U MAarHUTHbIE

13.05.2027

Konrponbhas
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sBieHus"

pabota

[ToBTOpenue (3 uaca)

66 1 Pabora ¢ TekcTamu 1o TeMe 1 PaGora B rpymmax
"TemnoBsic saBICHUS"
67 ) PaboTa ¢ TekcTamu 1o TemMe 1 VcTHBIi ompoc
"[ToCTOSIHHBIH ANIEKTpUYECKHM TOK"
68 3 PaboTa ¢ TekcTaMu 1o TemMe 1 VeTHBIi ompoc
"MarauTHbIe SBICHHS"
OBUIEE KOJIMYECTBO YACOB I1O 68 145

[TPOI'PAMME
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9 KJIACC

Ne KosnuuyecTBo yacos
Mara Buael u popmbl
Nen/m | Tema ypoka Konrposbubie | Ilpakruyeckue
Bcero NPOBECHUs | KOHTPOJS
padoTbI padoThI
Pa3nen 1. Mexanuueckue siByienns (40 yacoB)
1 1 MexaHu4decKkoe JBUKECHUE. 1 VYeTHbIi onpoc
MarepuanbHas TOUKa
2 ) Cucrema orcyera. OTHOCHUTEILHOCTh 1 DpoHTABHEII
MEXaHHYECKOTO JBMKCHUS orpoc
3 3 PaBHOMEpHOE IPAMOJIMHEWHOE 1 ITnceMeHHbIA
JBIIKCHIE KOHTPOJIb
4 HepaBHoMepHOE npsAMOSIMHEITHOE Pabora B rpymmax
4 nBrokeHue. CpenHssi ¥ MTHOBEHHAs 1
CKOpPOCTb
5 5 [IpssMonMHENHOE PABHOYCKOPEHHOE 1 VYcTHBIi onpoc
JIBHO)KEHUE. Y CKOpEHHUE
6 CKOpOCTh MPSMOJIMHENHOTO VYcrHbI# ompoc
6 PaBHOYCKOPEHHOTO JIBUYKCHHSI. 1
I'paduk ckopoctr
JlaboparopHas pabota "OnpeneneHue I[TpakTryeckast
7 7 YCKOPEHHUS TeNa Mpu 1 L pabora
PaBHOYCKOPEHHOM ABMKEHUU TIO
HAaKJIOHHOM MJIOCKOCTH"
8 3 CBoboHOe nazeHue Tei. OnbIThI 1 TTncbMeHHbIH
KOHTPOJIb

Tanunes
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PaBHOMEpHOE IBUKEHHUE 110
okpyxHoctu. Ilepron n gacrora

YcTHBIM onpoc

9 y
9 oOpamienus. JInHeHas ¥ yriaoBast
CKOPOCTH
10 DpOHTAIBHBII
10 L{eHTpOCTPEMUTEIILHOE YCKOPEHUE ompoc
IMepsorit 3akor HeroTona. Bektop ITucEMeHHbIA
11 11 CHUIEL KOHTPOJIb
12 12 Bropoii 3akon HeroTona. PaGora B rpymmax
PaBHonelicTByIOIIAs cUla
CamoorieHka ¢
Tperwnii 3axon HerotoHa. MCIIOJIE30BAHNEM
13 13 CyIeprosHIus CHIT «OnenodHoro
JJucra»
14 14 Pemenue 3ama4 Ha mpuMeHEHHE VYcrHblii onpoc
3akoHOB HproTOHA
15 ®OpoHTAIILHBII
15 Cuna ynpyroctu. 3akoH ['yka onpoc
CamoorieHka ¢
Pemenue 3ama4 no teme «Cuiia MCHOTIb30BAHNEM
16 16 YIPYTOCTHY «O1eHO4YHOro
JIUCTa»
JlaGoparopnas padota «OmnpeaencHue IpakTideckas
17 17 pabota
KECTKOCTH TIPYKUHBD)
18 18 Cuna Tpenus DpoHTaIBHBIH
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ornpoc

19 19 Pemrenwe 3a1a4 mo reme «Cuia ITnceMeHHbIA
TpeHus KOHTPOJIb
20 20 JIaGoparopras pabota "OnpenencHue IIpaxTireckas
ko3 uimenTa TpeHUsI CKOIBKEHHS" pabora
21 Pemenue 3amgau mo reme "3akoHbI VYcrHbli onpoc
21 Herotona. Cuna ynpyroctu. Cuia
TpeHHs"
22 Cuna TsKeCTH M 3aKOH BCEMHPHOTO VerHBIi onpoc
22 TATOTEHUS. Y CKOPEHHE CBOOOTHOTO
naJeHus
23 VYpoxk-koudepennus " /[Brwkenne Tein I[TpakTHyeckast
23 BOKpPYT I'PaBUTALMOHHOTO LIEHTpa pabota
(Conneunas cuctema). ['amaktuku"
24 Pemenue 3amau no teme "Cuia [TrchMeHHBIH
24 TSDKECTU U 3aKOH BCEMUPHOTO KOHTPOJIb
TAroTeHUs"
25 o5 [TepBas kocMUYecKasi CKOPOCTb. VY CTHBII ompoc
HesecomocTs u neperpysku
PaBHOBecHe MaTepuaIbHOM TOYKH. DpoHTATBHBIN
26 26 AOGCOIFOTHO TBEPIOE TEIIO. ompoc
PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHON OCBIO BpAIllCHUS
27 [TuceMeHHbBIN
27 MowmenT cunbl. LlenTp TsbxecTn KOHTPOJIB
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28 08 Pemenue 3agad mo reme "MoMEHT Pa6otra B rpymmnax
cunbl. Llentp Tsokectu"
[loaroroBka K KOHTPOJIBLHOW paboTe VCTHBIH ompoc
29 29 1o TeMe "MexaHn4ecKoe TBUKEHHUE.
B3aumoneiictBue Ten"
KonTtponsHas paborta o reme KonrposbHas
30 30 "MeXaHHYeCKOe ABHKCHHE. 16.11.2026 pabora
B3aumoneiictue Ten"
Nmnynsce Tena. UIMITysibe CHITBL. [TrucbMeHHbIIH
31 31 3aKOH COXpaHEHUs UMITYJIbCa. KOHTPOJIb
Yrpyroe u Heynpyroe
B3aNMOJIEHCTBHE
32 32 Pemenne 3ama4 mo teMe "3akoH PaGora B rpymmax
COXpaHEHUs uMIyJsbca'
Vpok-koudepennus "PeakTuHOE IlpaxTireckas
33 33 " pabora
JIBMDKEHUE B IIPUPOJIC U TEXHHUKE
34 34 Mexanuueckas paboTa 1 MOIIHOCTh YerHbii onpoc
35 35 PaGoTa CHIIBI TAKECTH, CUIIBI PpoHTanbHbIH
YIPYTOCTH U CHJIbI TPCHUS onpoc
JIabopatopHas pabota «OrmnpeneneHue [TpakTuyeckast
36 paboThI CHUJIBI TPEHHS TIPH pabora
36 PaBHOMEPHOM JIBUJKEHUH TeJa 110
TOPU30HTAILHOM TOBEPXHOCTHY
37 37 CBs3b BHEPTUU U PabOTHI. YcTHBIiH onpoc
[ToTennmanpHas 2HEpPTUS
38 38 Kunernueckas sneprus. Teopema o DpoHTaNIBHBIH
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KMHETUYECKOHN dHEPruu

ornpoc

39 39 3aKOH COXpaHCHHUS SHEPTUH B 1 ITnceMeHHbIA
MEXAHHKE KOHTpOI®
40 JIaGoparopras paboTa «/3yueHue Ilpaxriyeckas
40 1 pabota
3aKOHA COXPAHCHHSI SHEPT U
Pa3nen 2. Mexanuueckue KoJie6anusi v BoJIHbI (15 yaco)
41 1 KonebarenpHoe IBHKCHUE B €TI0 1 VYceTHbIi onpoc
XapaKTEePUCTHKH
42 3aryxaromme KoJcOaHus. PpoHTaTbHBIA
2 B 6 p 1 onpoc
BIHYXJICHHBIC KOoJieOanus. Pe3oHaHC
43 MareMaTHYeCK i M IPYKUHHBIH ITuceMeHHbIA
3 MASITHUKH l KOHTPOJIb
44 VYpoxk-uccnenoBanue «3aBUCHMOCTb IpakTHueckas
4 nepuoja KojieOaHUH OT KECTKOCTH 1 pabora
MPY)XUHBI U MacChl TPY3a»
45 5 [IpeBpaienue sHEPrUn Npu 1 VerHBIi ompoc
MEXaHUYECKUX KOJICOAHUSIX
46 JlaboparopHas pabota «OnpeneneHue I[TpakTryeckast
6 4aCTOTHI U IEPHOJIa KOJIeOaHU I 1 pabora
MPYKUHHOTO MasiTHHKA
47 JlaGopatopHas pabota «IIpoBepka I[IpakTideckast
7 HE3aBHCHMOCTH NepHoa KoJleOaHmit 1 pabora
rpy3a, MOJIBEIICHHOTO K HUTH, OT
MAacChI TPpy3a»
48 8 Mexanuueckue BoaHbl. CBOMCTBA 1 [TrcbMeHHBII
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MEXaHUYECKUX BOJH. [Ipo10JIbHBIE U KOHTPOITb
MOTICPEYHBIC BOJIHBI
49 Ypok-koHpepenmus "MexaHndeckue I[MpakTudeckast
9 BOJIHBI B TBEPJIOM TEJIE. 1 pabora
CeiicMuieckue BOJIHBI"
50 3ByK. PacripocTpaHeHue 1 OTpaskeHHne PpoHTaNbHBIA
10 1 orpoc
3ByKa
o1 VYpoxk-uccnenosanue "Habmronenne I[MpakTudeckast
11 3aBUCHMOCTH BBICOTHI 3BYKa OT 1 pabora
4acTOTHI"
52 12 I'poMKOCTB 3ByKa M BEICOTA TOHA. 1 PaGora B rpymnmax
AKYCTUYECKHI PE30HAHC
53 Vpok-koudepenuus "YibTpa3Byk u IlpaxTireckas
13 " 1 pabora
nH(}pa3ByK B MPUPOJE U TEXHUKE
54 [ToaroToBka K KOHTPOJIBHOU paboTe VerHBIi ompoc
14 1o Teme "3aKOHBI COXpaHEHHUSI. 1
Mexannyeckue KojiebaHust U BOJIHBI"
55 KonTtponbHas paboTa 1mo teme KourponbHas
15 "3akoHbI cOXpaHeHUs. MexaHuvyeckue 1 23.01.2027 pabora
KoJebaHus U BOJHBI"
Pa3nen 3. Di1eKTPOMArHUTHOE I0J1€ U 3JIEKTPOMATHUTHbBIE BOJIHBI (6 YacoB)
56 1 DNEKTPOMarHuTHOE IOJIE. 1 YcTHBIiH onpoc
DNEeKTPOMAarHUTHBIE BOJIHBI
57 OpOHTANIBLHBIH
2 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJTH 1 ompoc
58 3 VYpoxk-koupepenuus "Llkana 1 I[IpakTiyeckast
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3JIEKTPOMArHUTHBIX BOJIH.
Hcnonp30BaHue 3IEKTPOMArHUTHBIX
BOJIH JUIsl COTOBOM CBsI3H"

pabota

59 Ypok-uccnenosanue "M3yuenue [IpakTryeckast
CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C 1 1 pa6ora
MOMOTIIHI0 MOOMIIBHOTO TenedoHa"

60 Pemenue 3a1a4 Ha onpeneneHue VCTHbIH onpoc
YaCTOTHI U JJIUHBI JJIEKTPOMArHUTHOM 1
BOJTHBI

61 DneKTpoMarHuTHasl MPUpPOJa CBETA. VerHBIi onpoc
CkopocTts cBeTa. BonHOBBIE CBOMCTBA 1
cBeTa

Paznen 4. CBeroBble siBieHusi (15 yacoB)

62 Hcrounuku ceeta. [IpsmonuneitHOE VY CTHBII onpoc
pacrnpocTpaHeHue cBeTa. 3aTMEHHUS 1
Counna u JlyHsl

63 3aKOH OTpa)KeHUs CBeTa. 3epKara. ®poHTANBHBIH
Pemenue 3a1a4 Ha npuMEHEHUE 1 o1poc
3aKOHA OTPaKEHHsI CBETa

64 [TpenomiieHue cBeTa. 3aKOH 1 ITucoMeHHbIR
MIPEIOMIICHHUS CBETa KOHTPOIE

65 [TonHOE BHYTpEHHEE OTpaKEHUE Pa6ota B rpymmax
cBeTa. Vcrnosib30BaHUE TOJIHOTO 1
BHYTPEHHETO OTPaKECHHUSI B
OTNITUYECKUX CBETOBOAAX

66 JIabopartopHas padora Ipaxriyeckas

1 1 pabota

"UccnenoBanue 3aBUCUMOCTH yriia
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IIPEJIOMIIEHUS CBETOBOTO JIy4a OT
yria najeHus Ha rpaHule "Bo3ayX-
crexno""

67 Ypok-koHpepenmus "Vcrnonp3oBanue I[MpakTudeckast
5 MIOJTHOTO BHYTPEHHETO OTPAKEHUS: pabora
CBETOBO/IbI, OTITHKOBOJIOKOHHAS
CBSI3B"
68 DpOHTAJILHBII
7 JInn3sl. OnTHYEeCcKas CUIa JTUH3BI orpoc
69 IT1CHMEHHBIIHI
8 [Toctpoenne n300paXkeHMIA B IMH3AX KOHTPOJTb
70 JlaGopaTtopHnas pabota "OnpeneneHue I[TpakTryeckast
9 (hOKYCHOTO PacCTOSIHUS U pabora
OTNITHYECKOM CHIIBI coOMparomen
JIUH3BI"
& Vpok-koupepennus "Onruueckre Ilpaxrireckas
10 " pabota
JIUH30BBIE TPUOOPHI
72 I'11a3 KaK OnTHYECKas CUCTEMA. ITucoMeHHbIA
11 3pente KOHTPOJIb
3 VYpok-koHdpepeniust "JledekTs Ipaxrireckas
12 " paboTta
3penusi. Kak coxpaHuts 3peHue
4 Pasnoxxenue 6enoro cBeTa B CIIEKT. CaMoolieHka ¢
Omnebitel HetoToHa. CrioskeHue HCIOJIB30BAHIEM
13 «O11eHO4YHOr 0

CIICKTpAJIbHBIX IBETOB. I[I/ICHepCI/IH
CBCTa

JIUcTa»
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75 Jlaboparopnas pabota "OnbITHI IO [IpakTryeckast
Pa3I0KEHUIO OEJIOT0 CBETA B CIIEKTP pa6ora
14 Y BOCIIPHSTHIO [IBETA IIPEIMETOB IIPU 1 1
uX HAOJIOICHNH Yepe3 IBETOBBIE
¢bunbTper”
76 VYpok-npaktukym "BosiHOBBIE I[pakTrueckas
15 CBOICTBA CBETA: JIUCIIEPCHS, 1 1 pabora
untepdepenus u gudpaxus”
Pa3nen 5. KBantoBbie siBjienusi (17 yacoB)
77 1 OmnsiTel Pezepdopaa u nnanerapHas 1 VYcTHBIi onpoc
MOJIeNTh aToMa
8 ) IMocrynatel Bopa. Moens atoma 1 PpoHTaTbHBIA
Bopa orpoc
79 Hcnyckanue v MoTIonieHne cBeTa [TrchMEHHBIH
3 atomoM. KBauTsl. JIuneituateie 1 KOHTPOITb
CHEKTPBI
80 VYpok-npakrukym "Habmronenne Ipaxrireckas
4 ! 1 1 pabota
CIEKTPOB UCITYCKaHHS
81 5 ParoakTHBHOCTh U €& BUJIBI 1 YerHbiit onpoc
82 5 CrpoeHnue aToMHOTO sj1pa. 1 VY CTHBII onpoc
Hyxionnas monens
83 ; PanyoakTuBHBIC IPEBpPAILICHHUSI. 1 DpoHTabHbIiH
H30TOMBI OHpoc
84 3 Pemenue 3amau no teme: 1 TTncbMeHHbIH
"PaguoakTuBHBIE IpEBpaleHus" KOHTPOIb
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85

YcTHBIM onpoc

9 [Tepuon momypacnania
86 Ypok-koHpepenus "PaanoakTuBHbIC [IpakTryeckast
10 W3ITydeHUs B IPUPOJIE, MEIUIIMHE, pabora
TeXHHUKE"
87 SnepHbie peakuu. 3aKOHBI [TuchMEHHBII
11 COXpPAaHEHUS 3apsI0BOTO U MACCOBOTO KOHTPOJIb
qrcen
88 12 DHeprus CBs3HM aTOMHBIX siyiep. CBsi3b PaGora B rpymnmax
MacCChl M SHEPT U
89 CamoorieHka ¢
Pemrenwe 3a1a4 mmo reme "SaepHeie UCIO/IE30BaHNEM
13 peakuuy" «O1eHoYHoro
JIUCTa»
90 14 Peakiuu cuHTe3a M NEICHUS AaEp. VcrHblit onpoc
Uctounuku sHeprun CostHIA U 3BE3]
91 VYpoxk-koudepennus "AnepHas I[TpakTryeckast
15 sHepreTuka. JlefcTBus pabora
PaZAMOaKTUBHBIX U3JIy4YEeHUH Ha
JKUBBIE OPraHU3MbI"
92 [ToaroroBka K KOHTPOJILHOM padoTe Camoonerxka ¢
1o Teme "DIEKTPOMAarHUTHOE TO0JIE. MCIIOJIE30BAHNEM
16 «O1eHO4YHOro
DNEeKTPOMarHUTHBIE BOJHBIL.
" JIMCTa»
KBanToBbIC sIBIIEHUS
93 KonTposnpHast paboTa 1o teme KonrponbHas
"DJIeKTpOMarHUTHOE TOJIE. pabora
17 P 02.05.2027

DNEeKTPOMarHUTHbIE BOJIHBI.
KBauroBrie sBieaus"
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Pa3znen 6. [loBTOpuTeILHO-0000arOIMiT MOTYIb (9 YacoB)

94 [ToBTOpEeHue, 06001IeHNE. I[TpakTrueckas
JIabopaTopHbIe pabOTHI IO KypCy pabora
"B3aumoneiicteue ten"

95 [ToBTOpenue, 0600menue. Pemenne DpOHTAJIBHBII
pacYeTHBIX M KAYECTBEHHBIX 3a/1a4 110 OIpoc
teme "TemnoBble npouecchbl”

96 [ToBTOpenue, 06006meHNe. Penienne [TuchMeHHBII
pacdeTHBIX ¥ KAYECTBEHHBIX 3a/1aY 110 KOHTPOJIb
teme "KII/] TermoBbIx aBurarenen”

97 [ToBTOpenue, o6oomenue. Pemenne PaGora B rpymmax
pacYeTHBIX M KAYeCTBEHHBIX 3a71a4 110
teme "KII/] snexkrpoycrtanoBOK"

98 [ToBTOpEeHME, 060OIICHNE. I[TpakTryeckast
JlaGopaTopHbIe paboOTHI IO KypCy pabora
"CBeToBbI€ siBJICHUSA"

99 [ToBTOpenue, 0606menue. Pabora ¢ Y CTHBII onpoc
TEKCTaMHM 10 TeMe ""3aKOHbI
COXpaHEHUA B MexXaHUKe"

100 [ToBTOpeHme, 060061meHKe. PaboTa ¢ DpoHTATBHBIH
TekcTamu 1o TeMe "Kosebanus u omnpoc
BOJIHBI"

101 IToBTOpenue, 0606menue. Pabora c ITncpMeHHBIH
TeKcTamu 1o TeMe "CBEeTOBBIE KOHTPOJIb
sIBIIEHUA"

102 [ToBTOpenue, 0606menue. Pabota ¢ VCTHBII orpoc

TekcTaMu o TeMe "KBauTtoBas u
sanepHas pusuka'
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OBIIEE KOJIMYECTBO YACOB 10
[TPOTPAMME

102
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Ilepeuyens (koaudukaTop) pacnpeseTéHHBIX 0 KJIaccaM NpoBepsieMbIX TPeOOBaHUI K
pe3yJibTaTaM OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOTI'O 0011Iero
o0pa3oBaHus U 3JIEMEHTOB CO/lepPKaHus N0 puzuke

B ¢enepanbHBIX W pErHOHANBHBIX TPOLEAYpPaxX OIEHKH KayecTBa OO0pa3oBaHMA
UCTIOJB3yeTCs  TepeueHb (KoAn(UKaToOp) pachupenesli€éHHBIX IO KJIaccaM  IPOBEPSIEMBIX
TpeOOBaHMI K pe3ylbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTEeNbHOM NPOrpaMMbl OCHOBHOIO
o0rm1ero 0Opa3oBaHUs U IIEMEHTOB COACPIKaHUS 10 (pr3nKe

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM 00pa3oBaTe/ibHOM

NPOrpaMMbl OCHOBHOI0 0611ero oopazoanus (7 KJjacc)

Kon [IpoBepsieMble TpeaMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSEMOTO 00pazoBaTeIbHON TPOrPaMMbl OCHOBHOTO 00111ero 00pa30BaHUs
pe3yabTara
11 HCMOJIb30BATh U3YYCHHbBIE TIOHATHS
1.2 pa3uyaTh SIBJICHUS MO OMHCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIIUX JAHHOE (PU3UUYECKOE SIBJICHHE
1.3 pacro3HaBaTh  NPOSIBICHHE  HW3YYCHHBIX  (U3WYECKUX  SBICHUUA B

OKpY)KaIOIlleM MHUpE, B TOM uucie (pu3ndeckue SBIEHUS B MPUPOJIE, NPY]
9TOM TEPEBOJUTh TMPAKTUYECKYIO 3a7adyy B Y4eOHYIO, BBIJIENATh
CYLIECTBEHHbIE CBOMCTBA (MpU3HAKH) (PU3UUECKUX SBIICHUM

14 OTIMCHIBATh W3YUYCHHBIC CBOWCTBA TEN M (PU3MUECKHE SIBIICHUS, WCIIOJIB3Ys]
¢bu3uvyeckne  BETWYMHBI, TPH  ONWCAHUM TPABUIBHO  TPAKTOBATH
(bUBUYECKUN CMBICIT UCTIOIB3YEMBIX BETUYNH, NX 0003HAYEHUS U €MHUIIBI
(¢u3MUecKuX BEJNIMYUH, HAXOAUTh (OPMYJbl, CBS3BIBAIOIIME JIAHHYIO)
(u3nuecKyl0 BEIMYMHY C JOPYTMMH BEJIWYUHAMH, CTPOUTH TIpaduku

M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYUH

15 XapaKTepU30BaTh CBOICTBa TeJ, (U3UYECKHE SIBICHUS M IIPOIIECCHI,

WCIONb3ys  W3YYEHHBIE 3aKOHBI, TMIPU O3TOM  JlaBaThb  CJIOBECHYIO
(hopMyIHMpPOBKY 3aKOHA U 3aMUCBIBATH €0 MAaTEMATUYECKOE BBIPAXKEHUE

1.6 00BACHATH (PU3HUCCKUE SIBJICHUS, TIPOIECCH U CBOMCTBA TEJI, B TOM YHUCIIC U
B KOHTEKCTE CHUTYallUl MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIIATH
PUYHUHHO-CJICJICTBEHHBIC CBS3H, CTPOUTH 00BsCHEHHUE U3 | - 2 JIOTHYECKUX]
1aroB ¢ omopoi Ha 1 - 2 W3YYEHHBIX CBOMCTBA (DU3MYCCKUX SIBJICHHUU,
(DU3HYECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH

1.7 pelrath pacyeTHble 3amayd B 1 - 2 JCHCTBHS, HCIOJB3ys 3aKOHBI U
(dbopmyIbl, cBs3bIBatOUe (DU3NYECKUE BEIUYMHBI: HA OCHOBE aHAIIN3d
YCIIOBHS 3aJ[au¥l 3alMChIBaTh KPATKOE YCIOBHE, MOJCTABIATh (HU3NUCCKUG
BEJIMYMHBI B (OPMYJIBI M TPOBOJIUTH PACUCThl, HAXOIUTh CIPABOYHBIG
NMaHHbIC, HEOOXOJMMBIE JIJIS PEIICHHS 3a/ad, OICHHBATh PEAMCTHUYHOCTH
TIOJTyYeHHOU (PU3NYECKOH BEITUUMHBI

1.8 pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXKHO PpEIIUTh MPH  IIOMOIIIH
(u3MYECKUX METOJOB, B OMUCAHUM HMCCIIEIOBAHUS BBIACIATH MPOBEPSIEMO
MPEINoJIoKeHNEe (TUTIOTE3Y), Pa3inyaTh U HHTEPHIPETUPOBATH MOTYUCHHBIMH]
pe3ynpTaT, HaXOJAWUTh OIIMOKUA B XOJE€ OIbITa, JENaTh BBIBOJBI IO €ro
pe3yabTaTaM

1.9 NPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUU WY
(u3MUECKUX CBOMCTB Tel: (GOPMYTUPOBATH MPOBEPSIEMBIE MTPEIIIOIOKECHHUS,)
coOupaTh yCTAaHOBKY M3 MPENTI0KEHHOTO 000pYIOBaHUs, 3aMHUCHIBATh X0/
oTbITa ¥ (GOPMYIUPOBATH BBHIBOJIBI
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1.10

BBIIIOJIHATE HOPAMBIC HU3MCEPCHUA C HUCHOJB30BAHUCM  AHAJIOTOBBIX U
nu(pPOBBIX MPUOOPOB, 3aMCHIBaTh MOKAa3aHUS TNPHOOPOB €  Yy4eTOM
3aJaHHO} a0COIIOTHOM NOTPEIIHOCTH U3MEPEHHH

111

[IPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHON (DPU3NYECKON BEIWYHMHBI OT|
OpPYroMl € MCHOJIb30BaHUEM IPSAMBIX H3MEPEHMM, y4acTBOBaTb B
IUIAaHUPOBAaHUK  y4eOHOTO  MCCIIEJOBAaHUs, COOMpaTh yCTAaHOBKY W]
BBITIOJIHATh W3MEPEHHA, CJIEays NpPeJIOKEHHOMY IUIaHy, (HKCHpPOBATH
pe3yAbTAThl TOJTYYEHHONW 3aBUCUMOCTH (H3MYECKHX BEIMYMH B BUQ
NPEIOKEHHBIX TaOMUI] W TPa(uKOB, NIENaTh BHIBOJBI IO pe3yJIbTaTam
UCCIICIOBAHNS

1.12

[POBOJUTH KOCBEHHBIE M3MEpPEHUs (PU3UYECKUX BEIUYMH, CIEays]
MPEII0OKEHHOW WHCTPYKIUHU: TpHU BBIMNOJIHEHUHM HW3MEpPEHHH coOuparh
DKCIIEPUMEHTAJIBHYI0O YCTAHOBKY M BBIYMCIIATH 3HAYEHUE HMCKOMOM
BEJINYMHBI

1.13

coOroAaTh MpaBWila TEXHUKU 0€30MacHOCTH MpHU padboTe ¢ 1abopaTopHbIM
000pynoBaHNEM

1.14

yKa3blBaTh MPUHLMUIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB
XapaKTepU30BaTh TMPUHLUIBI  JEHCTBUS  H3YYEHHBIX INPUOOPOB U
TEXHUYECKUX YCTPOMCTB C MOMOIIBI0 UX OMUCAHMS, UCIOJB3YS 3HAHUS O
CBOMCTBaX ()M3MUECKUX SIBICHUU M HeoOXoaumble (PU3MUYECKUE 3aKOHBI U
3aKOHOMEPHOCTU

1.15

MPUBOAWTH  TPUMEphl  (HAXOAWTh  WHGPOpPMANMIO O  MpUMEpax
MPAKTUYECKOTO HCIOJIb30BaHUSI (U3NYECKUX 3HAHUKW B IOBCETHEBHOM]
PKU3HU JIJIs1 oOecrieueHus 0€30MacHOCTH NpH OOpallieHuu ¢ mpubopamu H
TEXHUYECKUMH YCTPOMCTBAMU, COXPAHEHHS 3I0POBhSI U COOITIOACHUST HOPM
HKOJIOTUYECKOTO MTOBEICHHS B OKPYXKAOIIEH cperie

1.16

OCYIIECTBJISATh OTOOP HMCTOYHWUKOB HWHMopMamuu B ceTu VHTEepHET B
COOTBETCTBUU C 33/IaHHBIM MOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEHOIIMXCS]
3HAHUH W TIyTeM CPaBHCHHUS PA3JIMYHBIX HMCTOYHUKOB  BBIJCIATH
uH(opMaIo, KOTOpas SIBJISIETCS IMPOTHBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM

1.17

UCIOJIb30BaTh IMPHU BBINOJHEHUH Y4YeOHBIX 3aJaHUM HAYYHO-TIOMYJISPHYIO
nuTepaTypy (PU3MUECKOTO COJEpKaHus, CIPAaBOUYHbIE MaTepUAlIbl, PECYPCH]
cetu MHTepHeT, BIajeTb NpUEMaMHd KOHCIEKTUPOBAHHS  TEKCTa,
npeoOpazoBanus HHGOPMAIIUU U3 OJJHON 3HAKOBOM CUCTEMBI B JAPYTYIO

1.18

co37aBaThb COOCTBEHHbIE KPAaTKHE MHUCHMEHHBIE M YCTHBIE COOOIIEHUS HA
OCHOBE 2 - 3 MCTOYHUKOB MH(pOpPMAIUK (HU3UIECKOTO COACPIKAHUS, B TOM
qyclie MyOJMYHO JeNlaTh KpaTKhe cOOOIIECHHS O pe3ylbTaTaX MPOEKTOB WIIH
y4eOHBIX HCCIEIOBAaHUMN, MPH TOM TPAaMOTHO HCIOJIb30BaTh U3YyYCHHBINH
NOHSATUMHBIN ammapaT Kypca (HU3UKH, COIMPOBOXKAATh BBICTYIUICHHE
[IpE3EHTALMEN

1.19

IIpU BBIIIOJIHCHUHN y‘Ie6HBIX IMPOCKTOB U HCCJICTOBaHUMN pacnpeacisiTh
0053aHHOCTH B rpymme€ B COOTBETCTBUMU C IIOCTABJICHHBIMU 3a/lda4YaMU,
CJIICOAUTb 3a BBIIIOJHCHHUCM IlJIaHa HCP’ICTBHﬁ, aJICKBATHO OILICHHMBATH
COOCTBEHHBIM BKJIaJg B ACATCIBHOCTDb rpylIibl, BBICTPAUBATH
KOMMYHHUKATHBHOC BSaHMOI[eﬁCTBHe, YYUTBIBASI MHCHUC OKPYKAIOIIUX
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IIpoBepsiemble 351eMeHTHI coepxkaHus (7 Kiiace)

Kog Kog [IpoBepsieMble 3IIEMEHTHI COAEpKAHUA
paszena | aaemMeHTa
1 |®U3UKA U EE POJIb B ITOBHAHNUUN OKPYXXAIOIEI'O MUPA
11 |®wusuka - Hayka o mpupoje. SBieHus TpUpobl. OU3MUSCKHUE SBICHUS:
MEXaHUYECKUE, TEIUIOBbIE, JJIEKTPUUECKUE, MArHUTHBIE, CBETOBBIE,
3BYKOBBIE
12  |®usuueckue BenuuuHbl. M3mepenue Gpusndyeckux BennunH. Ousndeckue
puoopsl. [lorpemHocTs n3mMepenuil. MexayHapoaHas cucTemMa eJUHHULL
1.3 EcrecTBeHHO-HAyUHBI METOJ TIO3HAHMS: HAOMIOJEHUE, TOCTAaHOBKA
Hay4yHOTO BOIPOCA, BBIJBUKEHHE TUIOTE3, SKCIEPUMEHT IO IpPOBEpKE
rUIoTe3, 00bsICHEHNE HA0II01aeMOTO SIBICHUS
14 Onucanne PU3NYECKUX SBJICHUN C TTOMOIIBI0 MOETEH
1.5  [[Ipaktrueckue pabOTHI:
3mepeHune pacCTOSIHAM.
3mepenue o6beMa KUIKOCTH U TBEPAOTO Tefa.
OrnpeneneHne pa3MepoB MAJIbIX TEJ.
3Mepenue TemrmepaTypbl IpH MOMOIIM KUIKOCTHOTO TEPMOMETpa M
aTyuKa TemMrepaTypbl
2 [[TEPBOHAYAJIBHBIE CBEJIEHI O CTPOEHMU BEIIECTBA
2.1 |CtpoeHme BemecTBa: aroMbl W MOJIEKYJBI, HX pa3Mepbl. OIBITHI,
TOKa3bIBAOLIUE TUCKPETHOE CTPOCHUE BELIECTBA
2.2  |IBwxkenune dacTuil BemecTBa. CBsi3b CKOPOCTH JBWXCHHS YaCTHI[ C
TeMriepaTypoil. bpoynosckoe nerxenue, muddysus
2.3  |B3zauMmogeiicTBHE YacTUIl BEIIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE
24  |ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHE Ta30B, JKUAKOCTEH WU
TBEPAbIX (KpHUCTaNIMYeCKUX) Tel. B3auMocBs3p MeXIy CBOMCTBaMY
BEIIECTB B pPa3HbIX AarperarHbIXx COCTOSIHUSAX M HMX aTOMHO-
MOJIEKYJISIPHBIM CTPOCHHUEM
2.5 OCcOOCHHOCTH arperaTHbIX COCTOSHUIN BOIbI
2.6  [[IpakTuyeckue pabOTHI:
OneHka [uaMerpa aroMa METOJIOM pAJOB  (C  HCHOJIb30BaHUEM
dboTorpaduwii).
OnbITh IO HAOIIOCHUIO TEIJIOBOIO PACHIMPEHUS Ta30B.
OnbITh IO 0OHAPYKEHUIO AEHCTBHSI CUII MOJIEKYJISIPHOTO MPUTSKEHHS
3 [IBDKEHME U B3BAMMOJEVUCTBME TEJI

3.1 |MexaHuueckoe ABMKEHHE. PaBHOMEpHOE U HEPaBHOMEPHOE JIBH)KEHHE

3.2 |Cxopoctb. CpenHsisi CKOPOCTh IPH HEPaBHOMEPHOM BIDKCHHH. Pacuer
yTH U BPEMEHU JIBH>KEHHSI

3.3  |[SIBnenue mHepuuH. 3aKoH WHEpUMU. B3aumopaeiicTBue Ten Kak MpHYMHA
M3MEHEHHUs CKOPOCTH JIBIKEHMS Tell. Macca Kak Mepa MHEPTHOCTH Tela

3.4  [[InotHOCTh BemecTBa. CBS3b IUIOTHOCTH C KOJMYECTBOM MOJICKYT B
enuHuIe 00beMa BelecTBa

3.5  |Cuna Kak XapakTepHCTHKa B3aUMOJICHCTBUS Tel

3.6 |Cuna ympyroctd u 3akoH ['yka. M3mepeHue cuibl ¢ HOMOUIBIO
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TMHAMOMETpa

3.7 |SBnenume TsaroTeHHmss u cwia Tsokectd. CHila TSDKECTH Ha JPYTUX
raHerax. Bec rema. Hesecomocts

3.8  |Cuna tpenus. TpeHHe CKOJIbKEHHS M TPEHUE TIOKOSL. TpeHKE B IPUPOIC
U TEXHUKE

3.9  |CnoxeHue CwJi, HAPABJICHHBIX 1O OJHOW NpsMoii. PaBHOaeCTBYOIIAS
CHJI

3.10 [[IpakTrueckue pabOTHI
Onpenenenre CKOPOCTH PaBHOMEPHOTO JBIKEHUS (IIapuKa B )KUJIKOCTH,
MOJIETH JIEKTPUUYECKOTO aBTOMOOUJIS M TaK Jlajee).
Omnpenenenre cpeHe CKOPOCTH CKOJIbKEHMsI OpycKa WM IIapHKa Io
HAKJIOHHOH IUIOCKOCTH.
Omnpenenenre IIOTHOCTU TBEPIOTO Tena.
OMNBITEL, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh pacTshHKeHUs (nedopMariim)
[IPYXUHBI OT MPUII0)KEHHOMN CHJIBI.
OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbl TPEHUSI CKOJIBKEHUS OT
Beca Tella M XapaKTepa COMPUKACAIOIINXCSl TOBEPXHOCTEH

3.11 |Duswmueckue SABICHUS B MPUPOJE: MPUMEPHI IBIKEHHS C Pa3TNYHBIMA
CKOPOCTSIMU B KMUBOM W HEXHMBOM NPUPOJE, NEHCTBHE CHUIIBI TPEHUS B
[PUPOJIE U TEXHUKE

3.12 |TexHuyeckue yCTpONCTBA: JHHAMOMET], ITOAIIATHHKH

JIABJIEHME TBEP/IbIX TEJI, )XUJIKOCTEW U TA30B

41 |daBmenme tBepmoro Tenma. CrocoObl YMEHBIICHHS W YBEIWYCHUS
TaBJICHUS

4.2  |/laBieHue ra3za. 3aBUCHUMOCTH JABJICHHS ra3a oT 00beMa, TeMIepaTyphl

43  |[lepenauya maBiieHHsI TBEPAbIMU TEIAMH, KUIKOCTSIMU M ra3aMu. 3aKOH
[Tackais. [IHeBMaTHyeCKre MalIuHbI

44  [3aBUCHMOCTH [aBJICHUSI JKHIKOCTH OT TJIyOWHBI. [mapocraTmyeckuit
napajgokc. Coobaronuecs cocypl. [ 'napapnuyeckie MeXaHU3Mbl

45 |Atmochepa Bemimm  wu arMocdepHoe  gaBicHHe.  [IpUUMHBI
CYIIECTBOBaHUsI BO3AyImIHOKW o6onouku 3emmu. Onbit Toppuuemm.
3aBUCHUMOCTBH aTMOC(EPHOTro aBJiIeHUs OT BBICOTHI HAaJl yDOBHEM MODS

46  [U3mepenme armochepHoro namieHus. [Ipubopel Uit  W3MepeHHs
ATMOC(EpHOTO JTaBJICHUS

47  |llefictBMe JKMAKOCTH M Tra3a Ha TMOTPY)KCHHOE B HHX TeJO.
BriTankuBaronias (apxuMeioBa) cuiia. 3akoH ApxumMesaa

4.8 [1naBanue ten. BozmyxomnnaBanue

49  [[IpakTrueckue pabOTHI:

ccnenoBanue 3aBUCMMOCTH Beca Tela B BOJIe OT 00beMa MOrpyKeHHOH
B JKMJIKOCTh YaCcTH TeJia.

OnpeneneHrie  BBITAIKUBAIOUIEH  CHIIbI, JIEHCTBYIOIIEM Ha  Teo,
[MOI'PYKEHHOE B KUJIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLIECH CHWIIbI, JEHCTBYIOIIEH Ha
TEJIO B )KUJIKOCTH, OT MAaCChl Tea.

OnbITh, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh BBITAIKHBAIOIIEH CHIIBI,
NeCTBYIONIEH HAa TENO B KUAKOCTH, OT 00beMa TMOTrPYKEHHOH B

KHAKOCTD 4aCTHU TCJ1a U OT IJIOTHOCTH XUJAKOCTH.
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KoHcTpynpoBanue apeoMeTpa WIM KOHCTPYMPOBAaHUE JIOJKH M|
OTIpEIeIEHUE €€ TPY30I10IbEMHOCTH

410 |Dusnueckue SBICHUS B IPUPOJIE: BIUSHUE aTMOC()EPHOTO JABICHUS Ha
PKHBOW OpraHu3M, IJIaBaHUE PhIO
411 |TexHuueckue YCTPOMCTBA: COOOMIAIONIMECS COCYHABI, YCTPOMCTBO

BOJIONIPOBOJA,  T'MJpaBJIMYECKUN  IIpecc, MaHOMETp,  OapoMerp,
BBICOTOMED, IIOPIIHEBOM HACOC, APEOMETP

5 |PABOTA, MOIIIHOCTb, DHEPT'UA

5.1 [Mexanuueckas pabota

5.2 |MexaHu4eckas MOIIHOCTh

5.3  [[IpocTbie MeXaHM3MBI: pbIYar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuiio
[paBHOBECHS phIvara

5.4  |[IpuMeHeHue npaBusa paBHOBECHS phluara K OJI0Ky

5.5 ["Bomoroe mpaBmimo" mexaHuku. KodpduuueHT MOJIe3HOTO MelCTBHS
MexaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHHKE

5.6 [loTeHumanpHast SHEPTUM TEJIA, MOJHATOrO HaJ 3eMJIeH

5.7  |KuHetnueckas SHEpPrus

5.8 [|[lonnast MexaHW4ecKass SHEprusl. 3aKOH H3MEHEHHUS M COXPaHCHUS
MEXaHUYECKON SHEPTUH

5.9  [[IpakTudeckue pabOTHI:
Onpenenenre paOOTHI CHIIBI TPEHUS P PABHOMEPHOM JBMXKEHUHU Tella
10 TOPU30HTAIBHON OBEPXHOCTH.
lccienoBanue ycaoBHil paBHOBECHS pbluara.
M3mepenne KIIJl HakKTOHHOM MIIOCKOCTH.
3ydeHune 3aKk0Ha COXpAHEHUS MEXAaHUYECKOU SHEPTUU

5.10 |Dusuveckue SABICHUS B IPUPOJIC: PHIYATH B TEJIE YEJIOBEKa

5.11 [Texuumueckue yCTpOICTBA: pbIYar, MOJABMKHBIA M HEMOABUKHBIN OJOKH,

HAKJIOHHAsA IIJIOCKOCTD, ITPOCTHIC MEXAHHU3MbI B 6bITy

IIpoBepsiemblie TpeOOBaAHMSI K Pe3yJIbTATAM OCBOEHHSI OCHOBHOI 00pa3oBare/ibHOMI

nporpamMmmsi (8 kJiacc)

Kon [TpoBepsieMbIe MPEIMETHBIC PE3yIbTaThl OCBOCHHUS OCHOBHOM
IIPOBEPSIEMOTO 00pa30BaTeIILHOM MPOrpPaMMbl OCHOBHOT'O 00IIEro 00pa3oBaHus
pe3ynbTaTa

1.1 HCIO/Ib30BATh IOHATHUS

1.2 pa3nyaTh SBICHUS O ONHMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUC

1.3 pacrio3HaBaTh  MPOSIBICHHE M3YYCHHBIX  (PU3UYECKUX  SIBJICHUH B
OKpY)KaoIlleM MHUpE, B TOM uucie (pu3ndeckue sSBIEHUS B MPUPOJIE, MPH]
PTOM TEPEeBOJUTh TMPAKTUUYECKYIO 3a7adyy B Y4eOHYIO, BBIJICNATh
CYIIIECTBEHHBIE CBOWCTBA (MPU3HAKH) GU3UUECKUX SIBICHUN

14 OTIHCHIBATh M3y4EHHBIE CBOICTBA TeN W (DU3UYECKUE SBICHHS, UCIOIB3Ys]

¢u3nyeckue  BEIMYMHBI, NPU  ONMCAHUM  TPABWIBHO  TPAKTOBATH
(u3NYeCKUit CMBICT HCIIOJIB3YEMBIX BEIMYUH, 0003HAUEHUS U €JUHHULIb]
(U3NYEeCKUX BEIUYMH, HAXOAUTh (OPMYIIBI, CBA3BIBAIOLINE JAHHYIO
(¢u3NYeCKyl0 BEIMYUHY C JPYTUMH BEJIWYMHAMH, CTPOUTH TIpaduku
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N3YUCHHBIX 3aBUCUMOCTEH (I)I/I3I/I‘-IGCKI/IX BCIIMYUH

15

XapaKTepU30BaTh CBOMCTBA Tel, (U3MUYECKUE SBICHUS U TIPOIECCHI,
WCTIOJIb3YSl ~ M3Yy4YEHHBIE  3aKOHBI, TMPH O3TOM  JaBaTh  CJIOBECHYIO
(hOpMyITMPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMATHYECKOE BBIPAKCHHE

1.6

OOBSACHATh (PU3NYCCKHE IPOILECChl W CBOWCTBA TEJ, B TOM YHCIE H B
KOHTEKCTE CUTYallMi MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTEPa: BBISBIIATH
MPUYMHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 | - 2 TOTUYECKUX
1aroB ¢ MoMoImb0 1 - 2 W3Y4eHHBIX CBOWCTBA (DU3MUYCCKUX SIBJICHUU,
(hU3HYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

peraTh pacyeTHbIe 3a1adyd B 2 - 3 NEWCTBUSI, HWCIIOJNB3YS 3aKOHBI U]
dbopmynbl, CBs3bIBAOIIKME (DU3MYECKHE BEIMYHMHBI: HAa OCHOBE AaHAJIN3a
YCJIOBUA 3aJladd 3allMCbIBATHL KPATKOC YCIOBUC, BBIABIATH HEAOCTATOK|
MaHHBIX JUIS pEIIeHHs 3aJaud, BbIOMpATh 3aKOHbI U (OPMYJIbL,
HEOOXOIMMBbIE ISl €€ pEelIeHMs], MPOBOJUTh pacueTbl M CPaBHUBATh
IIOJIYYCHHOC 3HAUCHUC (1)H3H‘I€CKOI>1 BCJIIMYUHBI C U3BBECCTHBIMU JaHHBIMU

1.8

pacrno3HaBaThb MpPOOJEMBbl, KOTOpPbIE MOKHO pPELIUTh NpPU I[OMOIIH
(u3MUECKUX METOJOB, HCIOJIb3Ysl OINHCAHWE HCCIEIOBAHMS, BbIICIATH
[IPOBEPSIEMOE  MPEIINOJIOKEHNE, OLEHUBaTh MPABUIBHOCTh  MOPSIKA
[MPOBEICHUS UCCIIEIOBAHMUS, JIETATh BHIBOBI

1.9

[POBOJUTH OMBITBI MO HAOMIOACHHIO (PU3MYECKHX SBICHUM WY
(u3nuecKkux CBOMCTB Ten: (OPMYyIUPOBATH MPOBEPSIEMBIE MTPEIIOJIOKEHHUS,
coOupaTh yCTaHOBKY M3 MPEUIOKEHHOTO O0OpYI0BaHUS, OMUCHIBATH XOJ
onbITa ¥ (GOPMYIUPOBATH BBHIBOIBI

1.10

BBITIOJIHATH TPSIMbIE U3MEPEHHUS C UCTIOJIB30BAaHUEM aHAJIOTOBBIX MPUOOPOB
1 aTYMKOB (DU3MUYECKUX BEITUYMH, CPAaBHUBATH PE3YJIbTaThl U3MEPEHUI C
Y4eTOM 3a/IaHHON a0COJIFOTHON TIOTPEITHOCTH

111

[IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTU OAHON (PU3HUECKON BEIMYUHBI OT]
Npyrol ¢  HCIOJIb30BAHMEM  MPSMBIX  U3MEPEHHM:  IJIaHHPOBATH
UCClIeJIOBaHNe, cOOUpaTh YCTAHOBKY W BBINOJHATH H3MEPEHHs, CIEeays]|
OpEUIOKEHHOMY  IJIaHy,  (UKCUpPOBaTh  pe3YyNbTaThl  MOJYYECHHOMH|
3aBUCHUMOCTH B BUJe TaOIHI] U IpaduKOB, JeiaTh BBIBOJIBI IO pe3yIbTaTaM
UCCIICIOBaHUS

1.12

IIPOBOANUTHE KOCBCHHLIC N3MEPCHUA (1)I/I3I/ILICCKI/IX BCJIIMYMH: IINIAHUPOBATH
HN3MCPCHU, CO6I/IpaTL OKCIICPUMCHTAJIbBHYIO YCTaHOBKY, ClIeaysa
Hpe,HHOH(eHHOﬁ HWHCTPYKIHNH, U BBIYHUCIATH 3HAUYCHUC BCIIMUNHBI

1.13

coOJI0AaTh MpaBWIa TEXHUKH OC30MaCHOCTH MPH padoTe ¢ 1adopaTopHBIM
o0opya0oBaHUEM

1.14

XAPaAKTCPHU30BaATH IIPpUHOUIIBI HeﬁCTBHﬂ N3YyYCHHBIX HpI/I60pOB U
TCXHHYCCKUX YCTpOﬁCTB C OHOpOﬁ Ha UX OIIKMCAaHUs, UCIIOJIb3Yysl 3HAHUA O
CBOMCTBaxX (1)I/I3I/I‘IeCKI/IX SIBIICHUI u HeO6XOI[I/IMBIe CI)I/I3I/I"ICCKI/IC
3dKOHOMCPHOCTU

1.15

pacCiio3dHaBaTb IMPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U  HU3MCEPUTCIIbHBIG
HpI/I60pLI Imo cxeMaM M CXEMAaTUYHbIM PUCYHKAM, COCTABJIATH CXCEMBbI
DJICKTPUYICCKUX Lenei C OoCICaA0BaTCIbHBIM )51 napajiCIbHbIM
COCANMHCHUCM JJICMCHTOB, pa3jindasd YCJIOBHBIC 0003HAYCHHS DJICMEHTOB
DJICKTPUICCKUX nenei

1.16

[PUBOJUTH  NpUMEpbl  (HAXOAUTh  HMHGOPMALMIO O  IpUMepax)
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IIPAKTUYCCKOI0 MCIIOJIB30BaHUSA (1)I/I3I/I‘-IGCKI/IX 3HAaHUM B HOBCCI[HCBHOﬁ
KU3HU Ui o0ecriedeHus: 0e30IacHOCTH MpU 0OpaleHnH ¢ npudopamu U
TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbSI U COOIIOJICHUST HOPM
HKOJIOTMYECKOTO ITOBECHHS B OKpY)KaroLIel cpejie

1.17

OCYIIECTBIISITh TMOUCK HH(POpPMANUU (PHU3MUYECKOTO COACPKAHUS B CETH]
HTepHEeT, Ha OCHOBE MMEIOUIUMXCS 3HAHMM W IIyTEM CPaBHEHHS]
TIOTIOJTHUTEIHHBIX UCTOYHHUKOB BBIACIIATH HH(OPMAIIHIO, KOTOPAS SBISETCS
IPOTUBOPEUMBON UIIM MOKET OBITh HEJOCTOBEPHOI

1.18

UCIIOJIb30BaTh IPHU BBINOJHEHUM Y4€OHBIX 3aJaHUl Hay4YHO-TIOMYJISPHYIO
nuTepaTypy (GU3HUECKOTO COJIECPKaHUsS, CIIPABOYHBIC MAaTePUAIIBI, PECYPCH]
CETHN I/IHTepHeT; BJIAACTH npueMamMu KOHCIICKTUPOBAHUA TEKCTa,
peoOpazoBaHusi THGOPMAIIMHU U3 OJTHON 3HAKOBOW CUCTEMBI B JIPYTYIO

1.19

co3faBaTb COOCTBEHHBIE NHCbMEHHBIE W KpaTKUE YCTHBIE COOOIICHMS)
0000mass wHGOPMAIMIO U3 HECKOJbKMX HCTOYHHUKOB (PU3UUECKOTO
COJIEp’KaHus, B TOM UKCIIe MyOIMYHO IPEACTABIATh PE3yJIbTaThl IPOEKTHOMN
WM UCCIIEOBATENbCKOM NEATENIbHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIb30BATH
W3YYCHHbI MOHATHMHBIN anmapaT Kypca (U3UKH, CONPOBOXKIAThH
BBICTYIIJICHUE MPE3EHTauen

1.20

MPU  BBIIIOJIHEHUH YYEOHBIX TIPOCKTOB W HWCCIENOBAaHUN (DHU3HUECKHUX
[POLIECCOB paCHpeNeNaTh OO0S3aHHOCTH B TpYIINE B COOTBETCTBUU ¢
MMOCTaBJICHHBIMHU 3aJja4aMH, CJIEIUTh 3a BBITIOJHEHHWEM IIJIaHA JCUCTBUMN H
KOPPEKTUPOBATh €ro, aJeKBaTHO OIEHWBaTh COOCTBEHHBIA BKJIaJ B
NEeSATEIbHOCTD TPYIIIbI, BEICTPAMBATh KOMMYHUKATUBHOE B3aMMO/IEHCTBHE,
MPOSIBJISASI TOTOBHOCTH pa3peniaTb KOH(GIUKTHI

IIpoBepsiemMble 3j1eMeHTHI coiep:kanus (8 Kiacc)

Kon

pas3aciia

Kon

JJICMCHTA

[TpoBepsieMbie IEMEHTHI COIEPKAHUS

6

TEIIVIOBBIE ABJIEHWA

6.1

OCHOBHBIC MOJOKECHUS MOHGKynﬂpHO'KHHeTquCKOﬁ TEOpHUU CTPOCHUA
BCIICCTBA. Macca u pasMEPBI MOJICKYJI. OHBITBI, MOATBCPKAAOIIUEC
OCHOBHBIC ITIOJIOKCHH A MOJ'ICKy.]'IHpHO-KHHGTH‘lCCKOﬁ TCOPpUU

6.2

Mojenu TBEpIOro, >KUAKOTO M Tra3000pa3HOTO0 COCTOSHUN BEIIECTBA.
Kpucrannuueckue u amopgHbie Tena

6.3

OOBbsicCHEHHE CBOWCTB Ia30B, )KHI[KOCTGﬁ H TBCPAbBIX TCJI Ha OCHOBC
MOJ0XKECHU MOHGKYHHpHO'KHHeTquCKOﬁ TCOpUH

6.4

CMauuBaHue 1 KalTWJIJIAPHBIC ABJICHUA

6.5

TenmoBoe paCcIupCHUC U CKaTue

6.6

Temnepatypa. CBsi3b TEMIEPATYPBI CO CKOPOCTHIO TEIJIOBOTO JABMXKECHUS
YACTHLI

6.7

BHYTpeHHSISI OHEpPrusl. CnocoObl  M3MEHEHUS BHYTpeHHeﬁ OHCPIrum:
TCIUIONCpEaada U COBCPUICHUC pa6OTBI

6.8

Buast TCIUIONCpeaaun: TCIUIONPOBOAHOCTb, KOHBCKI U, U3JTYUCHUC

6.9

KoanuecTBO TEIIOTHI. VY aenapHas TEIOEMKOCTh BEIIECTBA

6.10

TermmooOMeH U TEII0BOE paBHOBECHUC. ypaBHCHI/Ie TEIIOBOro OajlaHca
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6.11

[InaBieHne W OTBEpAEBAHHME KPUCTAUIMYECKUX BEILECTB. Y JElIbHAs
TEIUIOTA IIABJICHUS

6.12 [[TapooOpa3zoBanre u KouzaeHcanus. Mcmapenuwe. Kumenue. VYiaenbHasy
TEIUIOTa MapooOpa3oBaHMs. 3aBHCUMOCTh TEMIIEPATypbl KUIICHHUS OT]
aTMOC(EPHOTO JTABICHHUS

6.13 [BiaxxHOCTH BO3/TyXa

6.14 |Dueprus TormBa. Y IeNbHAS TEIIOTA CTOPAHUS

6.15 |[Ipunummer padotsl TemwioBbix apurareneii KI1J[ TeruioBoro mpurarens.
TemuioBble ABUTaTENN U 3alIUTA OKPYKAIOLLEH CPE/Ib

6.16 |3akoH coXpaHEHUs U NPEBPALICHHUS YHEPTUHU B TEIUIOBBIX MpOIIeccax

6.17 |[IpakTuueckue pabOTHI:

OnpIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSKEHHUSL.
OnbITHI 0 BhIpAIIMBAaHUIO KPUCTANIOB IOBAPEHHOM COJIM WIIM caxapa.
OneIThl 0 HAOMIOAECHUIO TEIUIOBOIO PACHUIMPEHUS Ta30B, KUJIKOCTEH U
TBEPAbIX TEN.

Omnpenenenue qaBiaeHUs BO3/lyXa B OaJUTOHE IMPHUIIA.

OnepIThI, JEMOHCTPHUPYIONIKME 3aBUCUMOCTh JIaBJIEHUS BO3AyXa OT €ro
o0beMa U HarpeBaHMsI UITH OXJIAXKICHUSI.

[IpoBepka runmoTe3nl TNHEWHON 3aBUCUMOCTH JITTUHBI CTOJIOMKA YKUIAKOCTH
B TEPMOMETPHUUECKOM TPyOKe OT TeMIlepaTyphbl.

Habnmtonenne u3MeHeHHs BHYTPEHHEH SHEpPrUM Tella B pe3yJbTaTe
Teruionepenaud U paboThl BHEITHUX CHIL.

VccnenoBanue sIBJI€HUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJOJHOU
ropsiueii BOJIBI.

OnpeneneHre  KOJWMYECTBA  TEIUIOTHL,  IOJYYEHHOTO  BOJOM  IpH|
TEII00OMEHE C HarpeThIM METAJUTMYECKUM IIUIHHAPOM.

OnpeneneHnne yaedbHOW TEIUIOEMKOCTH  BemlectBa. VcciemoBaHnue
Ipoliecca UCTIAPEHUS.

OrnpeneneHre OTHOCUTENIBHOM BIaXXKHOCTH BO3yXa.

Ornpeznenenre yaeabHON TEIUIOTHI IIABJICHUS JIb/1a

6.18 |®wusuueckue sBICHHUS B TPUPOJIC: TOBEPXHOCTHOE HATSDKECHHE |
KalWUISIPHBIE SBJIICHUS B MPUPOJIE, KPUCTALIBI B MPUPOJE, U3ITYyUEHUE
ConHila, 3amep3aHue BOJOEMOB, MOPCKHE OpHu3bl; 00pa30BaHHE POCHL,
TymMaHa, UHesl, CHera

6.19 |Texnuueckwe YCTPOWMCTBA: KANWUISPbI, TPHUMEPHI  HCIIOJIb30BaAHMUS

KpUCTaJlJIOB, JKUJIKOCTHBIN TECPMOMCTpP, AATYUK TEMIICpATYpbl, TEPMOC,
CUCTCMA OTOINNICHUA JOMOB, THI'POMETPELI, IICUXPOMCTpP, ITapOBasd Typ6I/IHa,
JABUT'aTCJ]Ib BHYTPCHHETO CIr'OPAHUA

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHWA

7.1  [Onektpuzanus Ten. J[Ba poaa d1eKTPUUYECKUX 3apsIOB

7.2 |B3aumojeiicTBre 3apsoKeHHBIX Tel. 3akoH KyrmoHa (3aBHCHMOCTH CHJIBI
B3aUMOJCUCTBUS 3apsHKEHHBIX TEJl OT BEJIMYMHBI 3apsAI0B U PACCTOSTHUS
MEXy TEIaMH )

7.3 |Dnekrpuueckoe mnoJie. HanpsokeHHOCTh AJIeKTpHUYecKoro motist. [TpuHIwn
CYTMEPIO3UINH AIEKTPUUIECKUX T0JIeH (Ha KAYeCTBEHHOM YPOBHE)

7.4  |Hocutenu OSIEKTPUYCCKUX 3apsioB. DJIEMEHTApHBIA DJICKTPUUCCKHIA

3aps. CTpOeHI/Ie aToMa. HpOBOI[HI/IKI/I " JUIJICKTPUKU

142



7.5

3aKkoH COXpaHCHUS SJICKTPUYICCKOTO 3apdaaa

7.6 |DmekTpuYecKHil TOK. YCIOBHUSI CYIIECTBOBAHHS DJICKTPUYECKOTO TOKA.
M CTOYHMKH ITOCTOSIHHOTO TOKA

7.7 |[delicTBUSl SIEKTPUUECKOTO TOKA (TEIUIOBOE, XUMUYECKOE, MArHUTHOE).
DIIEKTPUUYECKUM TOK B KUJKOCTAX U razax

7.8  [Dnmekrpudeckas nernb. Cria Toka. DIEKTPUICCKOe HAMPSHKCHUE

7.9  |CompoTuBieHHE IPOBOIHUKA. Y IETbHOE CONIPOTHUBIICHHE BELIECTBA

7.10 [3akon Oma /I ygacTka 1enu

7.11 |[locnemoBarenbHOE U NMapaIeIbHOE COSTUHEHUE TTPOBOIHUKOB

7.12 |PaboTa M MOIITHOCTH JEKTPUIECKOT0 ToKa. 3akoH /xoymns-Jlenma

7.13 |DnexkTpuYeCKUE LENU U MOTPEOUTENH DIICKTPUYECKON SHEPruu B OBITY.
KopoTkoe 3aMbIkaHne

7.14 |I[locTrostHHBIE MarHUTELL. B3anMoaelcTBHE NOCTOSTHHLIX MAarHUTOB

7.15 |MarnutHoe mosie. MarauTHOE ToJie 3eMJTH B €T0 3HaueHHe ISl KU3HU Ha
3emiie

7.16 |OmbiT Dpcrena. MarHuTHOE TOJI€ 3IEKTPHUECKOro Toka. [IpuMeHeHue
DIIEKTPOMArHUTOB B TEXHHUKE

7.17  |[leficTBME MarHUTHOTO ITOJISI HA TTPOBOJHUK C TOKOM. DJIEKTPOIBUTATEITH
MMOCTOSIHHOTO TOKa. Vcnoib30BaHUE AJIEKTpOJBHUraTeNied B TEXHUYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE

7.18 |Onbiter @Dapages. SIBieHHE SICKTPOMArHUTHOW WHAYKIMHU. [IpaBuio
JleHna

7.19 |Dnexrporeneparop. CrocoObl TONYyYCHHS DICKTPUUECKOW JHEPIHH.
DNEKTPOCTaHIIUU HAa BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTHH

7.20 ([IpakTHyeckue pabOTHI:

OnbiTel 1O HAOMIONEHUIO DJEKTPU3alMKM Tell WHIAYKIUEH U Tpu
COTIPUKOCHOBEHUU.

WccnenoBanue NEHCTBUS DJEKTPUUECKOTO IOJS HAa MPOBOJHUKHU U
TTDIICKTPUKU.

COopka u nmpoBepka paboThI HNEKTPHUUECKON IIENH TOCTOSHHOTO TOKA.
M3Mmepenue U peryiupoBaHUe CUIIbI TOKA.

M3mepenue U peryaupoBaHyue HaNpsHKeHUs.

VccnenoBanue 3aBUCHMOCTH CHJIBI TOKa, MIAYIIETO 4epe3 PEe3UcCTop, OTf
COTPOTHBIICHHUS PE3UCTOPA U HAIIPSLKEHUS HA PE3UCTOPE.
OnbIThI, JIEMOHCTPHUPYIOIINE 3aBHUCHUMOCTh ANEKTPUYECKOTO
COTPOTHBIICHUSI TMPOBOJHUKA OT €ro JJIUHBI, IUIOMAJAU TOMEPEUHOTro
CEUeHHUs U MaTepuana.

[IpoBepka mpaBuja CIOXKEHUSA HANPSHKEHUHA TPH  MOCIEA0BaTEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuia [Uisl CUIBI TOKa TpU MapauieTbHOM COEIWHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI AIEKTPUIECKOTO TOKA, UIYIIETO YePE3 PE3UCTOP.
OnpeneneHrie  MOIIHOCTH  3JEKTPUUECKOTO TOKA, BBIACISEMOM HA|
pe3UCTOpeE.

HccnenoBanue 3aBUCMMOCTH CHUJIBI TOKA, MAYIIETO 4epe3 JIAMIIOYKY, OT
HaMpsDKEHUS Ha HEil.

Omnpenenenue KIIJ[ narpeBarens.
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VccnenoBaHue MarHUTHOTO B3aUMOJIEMCTBUS IOCTOSIHHBIX MAarHUTOB.
M3ydeHne MarHUTHOTO N0l  IOCTOSIHHBIX ~ MAarHUTOB NP HX|
00BbEeTMHEHUN U Pa3/ICTICHHH.

VccnenoBanue JEMCTBUS AIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnbITel, JI€MOHCTPUPYIOUIME 3aBUCHUMOCTb CHJIBI  B3aUMOJEHCTBHUS
KaTyIIK{ C TOKOM M MarHuTa OT CHUJIbl TOKAa W HalpaBiCHHUS TOKa B
KaTyILKe.

W3ydyeHue neicTBUSI MArHUTHOT'O MOJISl Ha IIPOBOJIHUK C TOKOM.
KoHcTpynpoBanue u u3ydeHue padoThl 3J€KTPOABUTaTENSL.

W3mepenue KII/I a5ekTpoaBUraTebHOM YCTAHOBKH.

OnpITBl O UCCIEIOBAaHUIO SBJICHMS D3JIEKTPOMArHUTHON WHIYKIIMH:
MCCIIEIOBAaHUE HM3MEHEHWI 3HaueHUs W HamnpaBiIeHUS HHIYKIMOHHOTIO)
TOKa

7.21 |@usnueckue SBICHUS B MPHUPOJIE: DIICKTPUIECKHE SIBICHUS B aTMOc(hepe,
DIIEKTPUYECTBO JKMBBIX OPraHW3MOB, MarHWTHOE Toje 3eMi, Ipeid)
[OJIFOCOB, POJIb MAarHUTHOTO MOJS IS JKU3HH Ha 3emiie, TMOJIIpHOE
CHSIHUE

7.22 |TexHMYeCKHEe YCTPOWCTBA: JJIEKTPOCKOIN, aMIepMeTp, BOJBTMETP,

peocTaT, CYETUYUK OJJICKTPHUUYECKOW DHEPTUH, DIIEKTPOOCBETUTEIHHBIQ
MPUOOPHI, HATPEBATEIBHBIC YTEKTPOTIPHUOOPHI (MPUMEPHI), ITECKTPUUCCKUE
MPEIOXPAHUTEINH, STICKTPOMATHUT, SJIEKTPOABUTATEh MMOCTOSTHHOTO TOKA,
reHepaTop MOCTOSTHHOTO TOKa

IIpoBepsiemblie TpeOOBaAHMSI K Pe3yJIbTATAM OCBOEHHSI OCHOBHOI 00pa30oBaTe/ibHOMI

nporpammsl (9 kJjacc)

Kon [IpoBepsieMble TpeAMETHBIE PE3YIIBTATHI OCBOCHUSI OCHOBHOM
MIPOBEPSEMOTO 00pazoBaTeIbHON TPOTPaMMbl OCHOBHOTO 00111er0o 00pa3oBaHus
pe3yabTara

11 UCIOJIb30BaTh U3yYEHHBIE TOHITUS

1.2 pa3nuyaTh SIBICHUS [0 ONMHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJICHHE

1.3 pacro3HaBaTh  MPOSIBICHWE  W3YYEHHBIX  (U3UUECKUX  SBJIICHUH B
OKpY)KaIoIlleM MHUpE, B TOM uucie (pu3ndeckue sSBICHUS B MPUPOJIE, MPY]
9TOM TMEPEBOJUTh TMPAKTUYECKYIO 3a7adyy B Y4eOHYIO, BBIJICIATh
CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKH) GPUZUUECKUX SBICHUN

1.4 OTHMCHIBATh M3yYCHHBIC CBOICTBA TeN U (DU3UYECKUE SIBICHHS, UCHOIB3Ys]
(¢u3nueckue  BENUYMHBI, [P ONHCAHUU TPABUIBHO  TPAKTOBATH
(u3MYECKUN CMBICI HCIOJBb3YEMBIX BEIUYHMH, O0O3HAUEHUS U EAUHHIIb]
(u3MUeCKUX BENMYUH, HAXOAUTh (OPMYJbl, CBS3BIBAIONINE JAHHYIO)
(u3MUeCKyI0 BETUYMHY C JAPYTUMHU BEIUYMHAMHU, CTPOUTH TpaduKu
W3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BETUUNH

15 XapaKTepU30BaTh CBOICTBa TeMN, (U3UYECKHE SIBICHUS M TIPOIIECCHI,
UCMOJBb3ysl  U3YyUEHHBbIE 3aKOHBI, TIPU OTOM JaBaThb  CIOBECHYIO
(hopMyITHPOBKY 3aKOHA U 3aIMCHIBATH €70 MATEMaTUUYE€CKOE BhIPAKEHUE

1.6 OOBSACHATh (PU3UYECKHE TPOIECCHl U CBOWMCTBA Tel, B TOM YHCJIE U B

KOHTCKCTC CI/ITyaI_II/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOTO XapaKTCPa: BBIABJIATH
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[PUYNHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBACHEHHE U3 2 - 3 JTOTMYECKHX
[1aroB ¢ MOMOIIBI0 2 - 3 W3YYEHHBIX CBOWCTBA (PU3MUYECKHUX SIBICHUM,
(U3NIECKUX 3aKOHA MU 3aKOHOMEPHOCTH

1.7

peliate pacueTHble 3ajaud (ONMHUpAlOIIUecs Ha CcUcTeMy H3 2 - 3
YpaBHEHHI), HCIIONB3Yysl 3aKOHBI U (OPMYIIBI, CBSA3BIBAIONINE (DHU3NIECKUY
BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCJIOBUSA 3aJa4M 3alMChIBaTh KPATKOE
YCIIOBUE, BBIABIATH HEIOCTAIOIINE WJIM U30BITOUHBIE JaHHbIE, BBIOMPATH
3aKOHBI ¥ (HOPMYIBI, HEOOXOAUMBIC ISl PEUICHHUs, IPOBOJUTH PAcUEThl U
OLICHUBAaTh PEAIUCTUYHOCTh I[OJIyYEHHOTO 3HA4Y€HUA (QU3NYEeCcKOU
BEITMYUHBI

1.8

pacro3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pPEHIUTh TPH TOMOIIY]
(DUBUYECKUX METOJIOB, HCIIOJNB3Ysl ONMUCAHWE WCCICAOBAHUs, BBIICIATH
MpoBEpsieMOe  TPEANOJOKEHUE, OIEHUBATh MPABUIBHOCTh  TOPSIIKA
MMPOBEJCHUSI  WCCIIEIOBAHUs, JENaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOTIOJCHUHN U OTILITOB

1.9

MPOBOJUTH OMBITBI TIO HAOMIOACHHUIO (DHU3UYECKHX SBICHUA  WIIH
(U3NYECKUX CBOWCTB TEJN: CAaMOCTOSATEIBHO COOMpATh YCTAaHOBKY W3
M30BITOYHOTO Habopa 000pYyIOBaHWs, OMHUCHIBATH XOJ OIBITA H €ro
pe3yIbTaThI, (GOPMYIUPOBATH BHIBO,IBI

1.10

[IPOBOJUTH MpPHU HEOOXOAMMOCTH CEPHIO MPSAMBIX HM3MEpPEHUH, onpeaenssy
cpeqHee 3HayeHHe U3MepseMOW BelWyuHbl ((OKYCHOE paccTOsSHU
coOuparomieid JUH3bI), OOOCHOBBIBATH BBIOOpP crocoba H3MepEeHHs
(M3MEpUTETHLHOTO MPUOOpa)

111

[POBOJUTH HUCCIENOBAaHHE 3aBUCUMOCTEH (U3MYECKUX BEIMYUH g
WCIIOJIb30BAHMEM TPSAMBIX HM3MEPEHMI: IUIAHMPOBATh HCCIIEJOBAHUE,
CaMOCTOSITEIBHO ~ COOMpaTh  YCTaHOBKY, (HUKCHUPOBAaTh  PE3yIbTAThl]
[MOJIyUeHHON 3aBUCUMOCTH (PU3MYECKMX BEJIMYMH B BHUIE TaOnull U
rpaduKoB, IeNaTh BBIBOBI [0 PE3yabTaTaM HCCIIeIOBaHUS

1.12

IPOBOAUTH KOCBEHHBbIE H3MEpEHHS (PU3MUECKUX BEJIMYUH: IUIAHUPOBATH
U3MEpEHUs, COOMpaTh HKCIEPUMEHTAJIbHYI0 YCTAHOBKY U BBINIOJHSTH
U3MEpPEHUs, CIIeQys MPEAIOKEHHON HWHCTPYKIMH, BBIYUCIATH 3HAUYEHU
BEJIMYMHBI U aHAJIM3UPOBATh MOJyYEHHbIE PE3yIbTaThl C YUETOM 3a/laHHOMN
MOTPEIIHOCTH U3MEPEHUI

1.13

coOJII0aTh MpaBWIa TEXHUKH OC30MaCHOCTH MPH padoTe ¢ 1adopaTopHBIM
o0opya0oBaHUEM

1.14

pa3jindaTb OCHOBHBIC TIIPU3HAKU HU3YUCHHBIX (I)I/ISI/I‘IGCKI/IX MOJICIICH |
MaTCprajibHad TOYKa, a0COIIOTHO TBEpAOC TCIIO, TOYCYHBIH HCTOYHHK
CBCTA4, JIY4, TOHKAaA JIMH34, [JIaHETapHad MOJCJIb aTOMA, HYKJIOHHAas MOICJIb
dTOMHOTIO d1pa

1.15

XApPAKTCPU30BaATh MMPUHOUIIBI JeNCTBUA N3YYCHHBIX HpI/I60pOB U
TCXHHUYCCKHUX YCTpOﬁCTB C OHOpOfI Ha UX OIIKMCAaHUs, UCIIOJIb3Yys 3HAHHUA O
CBOMCTBAxX (1)I/I3I/I‘IeCKI/IX SIBIICHUI u HeO6XOI[I/IMBIe CI)I/I3I/I"ICCKI/IC
3dKOHOMCPHOCTU

1.16

HCIIOJIb30BATh CXCMblI U CXEMATHUYHBIC PUCYHKHU HU3YUYCHHBIX TCXHUUYCCKUX
YCTpOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60p0B N TCXHOJIOTUYCCKUX MPOLECCCOB IIPH
PCIICHHUN y‘-IC6HO-HpaKTI/I‘-IeCKI/IX 3aaad, OINITUYCCKUC CXEMBI I
IIOCTPOCHUSA I/I306pa)KCHI/II71 B IIJIOCKOM 3CPKAJIC U CO6I/IpaIOH_ICI71 JIMH3C
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1.17

OpPUBOAMTH  MpUMEpHl  (HAXOAWUTh  HMHGOpMAIMIO O  IpUMEpax)
MPAKTUYECKOTO HCIOJIb30BaHUS (U3NUYECKUX 3HAHUH B MOBCETHEBHOM]
KU3HU Ui o0ecriedeHus: 0e30MacHOCTH MpU OOpaleHnH ¢ npudopamu U
TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbSI U COOIOJICHUST HOPM
HKOJIOTMYECKOTO ITOBEICHHS B OKPY)KafoLIeH cperie

1.18

OCYIIECTBIISITh TMOWCK WH(POpPMANUU (PU3UYECKOTO COACPKaHHUS B CETH]
WHTEepHET, CaMOCTOATENEHO (GOPMYIHPYsS MOMCKOBBIM 3allpoC, HAXOIUTH
IyTU ONpEIENEeHUsI TOCTOBEPHOCTU MOIYYEHHON MH(OpMAIMK HAa OCHOBE
VMMEIOIINXCS 3HAHUH U JOTIOJIHUTENIBHBIX UICTOYHUKOB

1.19

UCIIOJIb30BaTh IPHU BBINOJHEHUM Y4Y€OHBIX 33JaHMM HAYYHO-TIOMYJISPHYIO
muTepaTypy (GU3HUECKOTO COJEPIKAHUS, CIIPABOYHBIC MaTepHAIbI, PECYPCHI
CECTHN I/IHTepHeT; BJIAACTH npueMamu KOHCIICKTUPOBAHUA TEKCTa,
rpeoOpazoBaHust HHPOPMAIIMH U3 OJTHOM 3HAKOBON CUCTEMBI B JIPYT'YIO

1.20

CO3/1aBaTh COOCTBEHHBIE IMUCHMEHHBICE U YCTHBIE COOOIICHHMS HAa OCHOBE
WHQOpMAlIUM U3 HECKOJbKHX HCTOYHUKOB (DU3UYECKOTO COJIep KaHMUs,
MyOJMYHO TPEACTABIATh PE3yIbTaThl MPOCKTHON WM UCCIEIOBATEIHCKOM
NEATEIIbHOCTH, IIPX 3TOM I'PaMOTHO MCIIOJIb30BaTh U3yUYECHHBIN MOHATHITHBII
anmaparT H3y4aeMoro pasjena (U3MKA M COMPOBOXAATH BBICTYIUICHHE
Mpe3eHTaIlel ¢ yueToM 0COOEHHOCTEH ayJUTOPUH CBEPCTHUKOB

1.21

[pU BBIOJIHEHUH YYEOHBIX MPOEKTOB U HCCIENOBaHUN (U3NYECKUX
[POLIECCOB paCHpeNeNaTh OO0S3aHHOCTH B TpYIINE B COOTBETCTBUU ¢
[MOCTAaBJICHHBIMH 3a/ladaMM, CJIEIUTh 3a BBIIOJHEHHEM IlIaHa JEHCTBHUM U
KOPPEKTUpPOBaTh €ro, aJeKBAaTHO OICHHBaTh COOCTBEHHBI BKJIAJ B
NEeATEIbHOCTh TPYIIbI, BEICTPAMBATh KOMMYHUKATHBHOE B3aUMO/ICUCTBHE,
MPOSIBJISASI TOTOBHOCTH pa3peniaTb KOH(GIUKTHI

IIpoBepsiemble 3j1eMeHTHI comep:kanus (9 Kiacc)

Kon

pasacia ( 3JIEMCHTa

Kon

[TpoBepsieMble IEMEHTHI COIEPKAHUS

8 MEXAHMWYECKMUE ABJIEHUA

8.1 |[Mexanuueckoe aBrkeHHe. MarepuanbHas Touka. Cucrema oTcyera

8.2  |OTHOCHUTEIBHOCTh MEXaHUUYECKOTO ABUKEHUS

8.3  [PaBHOMEpHOE MPSIMOJIMHEHHOE ABIKEHNE

8.4  |HepaBHOMepHOe mpsMosinHEiiHOe nBMxeHue. CpelHsss U MIHOBEHHas
CKOPOCTB TeJla PU HEPaBHOMEPHOM JIBHKCHUH

8.5 [Yckopenue. PaBHOycKOpeHHOE MPSIMOIMHEHHOE ABMKEHHE

8.6 CBoOoauoe nagenne. OnwITel [anuiest

8.7 |PaBHOMepHOE JBIKEHHE TIO OKpyXHoOcTH. Ilepmonq w yacrtoTa
oOpamienus. JluneliHas u yriosas ckopocTH. LleHTpocTpemuTenbHOe
YCKOpEHHE

8.8  |[lepBrlii 3akoH HploTOHA

8.9  |Btopoii 3axoH HetoToHa

8.10 ([Tpernii 3axon HetoroHa

8.11  [[IpuHUIMII CYIEPIO3HUIIMU CHIT

8.12 |Cuna ynpyroctu. 3akoH ['yka
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8.13

Cuna TpeHMs: CWia TPEHUS CKOJIbKEHUS, CHJIa TPEHUS IOKOs, Apyrue
BU/Ibl TPCHUS

8.14

Cuta TSHKECTH U 3aKOH BCEMUPHOTO TATOTEHUA. Y CKOPEHHE CBOOOHOTO
T1aJCHHA

8.15

JIBmwxenne tuianer BOkpyr Comnma. [lepBas kocMuueckas CKOPOCTb.
HesecomocTs 1 nieperpy3ku

8.16

PaBHOBecHe MaTepuabHON TOUKH. AOCOIIOTHO TBEPIOE TEIIO

8.17

PaBHOBECHE TBEpPAOro Tella C 3aKPEIUICHHON OChIO BpalleHus. MOMEHT
cuibl. LleHTp TsDKEeCcTH

8.18

Mmnynbece Tena. U3sMenenne umnynbsca. UMnynbe cuiibl

8.19

3aKOH COXpaHEHUs UMITyJIbCca

8.20

PeakTnBHOE IBMKEHNE

8.21

Mexannyeckasi paboTa U MOIIHOCTb

8.22

Pabota cun TshkecTH, ynpyroctu, TpeHus. CBs3b 3HEprun U padboThl

8.23

HOTGHIII/IaJ'IBHafl OHEPIuUA TCla, IOAHATOTO Had IMIOBEPXHOCTHIO SeMin

8.24

[loTeHIManpHast SHEPTUS CKATOM MPYKUHBI

8.25

Kunetnueckas sHeprus. TeopemMa 0 KHHETUYECKON SHEPTUH

8.26

3aKOH COXpaHEHUsI MEXaHUYECKOW SHEprun

8.27

[IpakTiueckue paboThI:

OrnpeneneHne CpeIHe CKOPOCTH CKOJBXEHUS OpycKa WIIM JBUKEHUS
[IapyKa [0 HAaKJIOHHOW IJIOCKOCTH.

OnpeneneHre yCKOpEHHUs Tela NMPU PABHOYCKOPEHHOM JIBHXKEHHH TI0
HaKJIOHHOM IUIOCKOCTH.

VccnenoBanue 3aBUCMMOCTH ITYTH OT BpEMEHH

[IpY PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 HayallbHOM CKOPOCTH.

[IpoBepka THIOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBIKEHUU 0e3
HayaJlbHOM CKOPOCTH ITYTH OTHOCSITCS KaK pAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE TPOMEKYTKHA BPEMEHU OJJUHAKOBBI.

ccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXEHHUS OT CHUJIbL
HOPMaJIbHOIO JaBJICHHUS.

Onpenenenne ko3 duiienTa TpeHHs CKOJIbKEHUS.

Onpenenenne KecTKOCTU MPYKUHBI.

Omnpenenenre pabOTHI CHIIBI TPEHUS IPU PABHOMEPHOM JBMXKEHUHU Tella
M0 TOPU30HTAILHOM MOBEPXHOCTH.

Onpenenenrie pabOThl CUJIBI  YOPYTOCTH TpH MOABEME TIpy3a C
MCIIOJIb30BAaHUEM HETIOABUKHOTO U MOABUXKHOTO OJIOKOB

8.28

dusznyeckue SBICHUS B Inpupoac: MNPUIKMBbBI W OTJIHBBI, ABHXCHHC
I[1J1aHCT ConnHeuHoM CHUCTCMBI, PECAKTUBHOC JBHMOKCHHC KHBBIX]
OpraHu3mMoB

8.29

TexHuueckue YCTpOﬁCTBaI CIIMAOMETDP, JaTYNKU IIOJIOKCHMUA,
PACCTOSIHHUA U YCKOPCHU A, PAKCTBI

MEXAHUYECKHUE KOJIEBAHWA 1 BOJIHBI

9.1 |KonebarenbHoe aBmwkeHHe. OCHOBHBIC XapaKTEPUCTHUKH KOJICOAHMIA:
NEPUOJ], YaCTOTA, aMIUINTYAA

9.2 |MaremaTtuuecKkuii U IPYKWHHBIN MasiTHUKU. [IpeBpalienue sHepTruu mpu
KoJ1e0aTeIbHOM JIBIYKEHUN

9.3 [Baryxaromue konebanus. Beinyxnennsie konedanus. Pezonane
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9.4

Mexanuueckue BoJHbl. CBOMCTBa MexaHUYeCKUX BOJH. [IponoapHbie U
[ONEpEYHble BOJHBL J[JIMHA BOJIHBI U CKOPOCTH €€ PaclpOCTPaHEHUSI.
MexaHH4eCKHE BOJIHBI B TBEPAOM TEJIE, CECMUYECKHUE BOJIHbI

9.5 [3Byk. ['pomKocTh 1 BbIcOTa 3ByKa. OTpaskeHHe 3ByKa

9.6 |Uudpa3Byk u yabTpa3ByK

9.7  [[IpakTuueckue pabOTHI:
OnpeneneHre YacToThl W IMepHOJa KoJeOaHUMI MareMaTHYeCKOro
MasITHUKA.
Onpenenenre 4acToThl U eproia KojaeOaHui NpyKUHHOTO MasiTHUKA
MccnenoBanue 3aBUCUMOCTH TE€pUOJA KOJCOAHWH IMOJBEUICHHOTO K
HUTH I'py3a OT JUTMHBI HUTH.
lccnenoBaHue  3aBUCHMMOCTH — Nepuojia  KosieOaHWW  IPY>KUHHOTO
MasTHUKA OT MacChl rpys3a.
[IpoBepka HE3aBUCUMOCTH TMEepHOaa KOJIEOaHHI Irpy3a, MOABEIICHHOTO K
HUTH, OT MAcChl Ipy3a U KECTKOCTH NpPYXKUHBL. M3MepeHne yckopeHus
CBOOOJHOTO NaJACHUS

9.8 |Dusmueckue SBICHUS B TPUPOJE: BOCIPHUATHE 3BYKOB YKUBOTHBIMH,
3eMJIETPSICEHHE, CeIICMUYECKUE BOJIHBIL, IlyHAMH, 3XO

9.9 [TexHuyeckue yCTPOMCTBA: 3XOJIOT, UCIIOJIL30BAHUE YIILTPA3BYKa B OBITY

1 TCXHUKE

10 [DJIEKTPOMAI'HUTHOE ITOJIE U DJIEKTPOMATHUTHBIE BOJIHBI

10.1 |DnekrpoMarHuTHOE TOJie. DJIGKTPOMArHWTHBIE BOJIHBL. CBOMCTBa
PIIEKTPOMArHUTHBIX BOJH

10.2  ([[lIxana 37€KTPOMAarHUTHBIX BOJIH

10.3 |DnekrpomaruutHas mpupoma cBera. CKOpoCTh cBeTa. BoiHOBBIE
CBOICTBA CBETA

10.4  |[IpakTHueckue pabOTHI:
3yueHre CBOWCTB DJIEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOWIBHOTO
TenedoHa

10.5 |®wusuveckue sBICHUS B MPUPOJIE: OHOJIOTUYECKOE JICHCTBHE BUAUMOTO,
YIBTPadUOIETOBOTO U PEHTTEHOBCKOTO M3ITy4YCHUM

10.6 |TexHuueckue yCTPOMCTBA: HCIOJIB30BAHHUE AIIEKTPOMArHUTHBIX BOJIH
111 COTOBOH CBSI3U

11 |CBETOBBIE SBJIEHUA

11.1  [lyueBas mozens cBeTa. MicTounuku cBera

11.2  [[IpsmosmHElHOE paclpoCTpaHCHHUE CBETa

11.3  |Orpaxenue cera. [Inmockoe 3epkaio. 3aKOH OTpaKCHHUs CBETa

11.4  |[IpenomieHue cBera. 3aKOH MpejoMIICHUs cBera. [loyiHOe BHYTpeHHee
OTpaKECHHE CBETa

115 Vlunza. Xop aydeit B IuH3e

11.6  |OnTuueckas cuctema doToarnmapara, MUKPOCKOTa U TEJIECKOIa

11.7  |['ma3 xak onTHyeckas cucTeMa. ban3opykocTs U JaaTbHO30PKOCTh

11.8 |Paznoxenue Oenoro ceera B crnekrp. OmbiTel Hptorona. CroskeHue
CIEKTpaJIbHBIX 1IBETOB. Jlucnepcus cBera

11.9  [[paktuyeckue paboThHI:

HccrneqoBanue 3aBUCHUMOCTH yriia OTpaxx€Hus CBCTOBOI'O JIyda OT yrIjia
TIaACHM.
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3ydeHue xapaKTepUCTHK U300paKeHHUS PEIMETa B INIOCKOM 3epKalie.
lccnenoBanue 3aBUCUMOCTH YTJIa IIPEIOMIICHHUS] CBETOBOT'O JIyda OT yriia
[1aJIeHUs] Ha TpaHuIle "BO3/IyX - CTEKJIO".

[Toryuenue N300paKeHHH ¢ MOMOIILIO0 COOMPAOIIEH JIMH3HI.
Omnpeneneare GOKYCHOTO pacCTOSHUS M ONITHYECKO# CHITBI COOMparoIeit
ITMH3BL.

OMBITHI [0 PA3JI0KEHUIO OETIOr0 CBETA B CIIEKTP.

OmBITHI TI0 BOCHPUSATHIO [[BETA MPEIMETOB MPHU UX HAOIIOJCHUU Yepes3
[IBETOBbIC (DMIIBTPHI

11.10

duznyeckue siBiIeHUd B pupoe: 3atMenus ComnnHua u JIyHsl, nBera Tel,
ONTUYECKUE fABJIEHUS B arMmocdepe (uBeT Heba, pedpakuus, paayra,
MUpPaXK)

11.11

TexHuueckue ycTpolcTBa: OUYKH, MEPUCKOI, (oToanmapar, ONTUIECKHE
CBETOBO/JIbI

12 |KBAHTOBBIE SABJIEHU A

12.1

OneiTel Pezepdopaa u miianerapHas mojiens aroma. Monens aroma bopa

12.2

Mcnyckanne W morjomieHue cBeta atomMoM. KsanTtel. JInHeidarbie
CIIEKTPbI

12.3

PannoaktuBHOCTH. Anb(a-, 6eTa- U TaMMa-U3TyICHHS

12.4

Crpoenne aromMHOro sjapa. HykIOHHas MoJenp aTOMHOIO — sjpa.
30TOMBI

12.5

PannoaktuBHBIC TpeBpaiieHus. [leproa nomypacnana aTOMHBIX siiep

12.6

SAnepHble peakiiy. 3aKOHBI COXPaHEHHUsI 3apsI0BOTO U MAaCCOBOT'O YHCEI

12.7

JHeprus CBSI3U aTOMHBIX sijiep. CBs3b MacChl U SHEPTUH

12.8

Peakunu cuntesa u aenenus saaep. Mcrounuku sneprun CosrHIA U 3BE3/1

12.9

SnepHast sHepreTuka. [lelicTBUE paguOaKTUBHBIX U3JIYYEHU Ha KUBBIE
OpraHu3MBI

12.10

[IpakTuyeckue paboThI:

HaOmnroieHne CIIONTHBIX U IMHEHYAThIX CIIEKTPOB U3ITy4CHUSI.
lccrnenoBanue TPEKOB: U3MEPEHHE SHEPTHU YACTHIIBI 10 TOPMO3HOMY
nytu (1o GoTorpadusim).

3MepeHne panoakTHBHOTO (oHa

12.11

duznyecKue sIBICHUS B IPUPOJIC: ECTECTBEHHBIN paMOaKTUBHbBIN (OH,
KOCMUYECKHE JTy4H, paJHOaKTUBHOE U3ITy4YeHHE MPUPOIHBIX MIHEPAIIOB,
neiicTBUE palnOaKTUBHBIX U3TYYEHU HA OPTaHU3M YelloBeKa

12.12

TexHuueckue YCTpOﬁCTBaZ CIICKTPOCKOII, I/IH,I[I/IBI/I,I[yaJ'IBHHﬁ JA03UMETP,

KaMcpa Bunscona

153.8. Jlnst mpoBeAieHNs OCHOBHOTO TOCYJapCTBEHHOIO 3K3aMeHa no ¢usuke (nanee - OI'D no
¢u3uKe) HCHoab3yeTcs nepedeHb (KoAu(pUKaTOp) MpoBEpseMbIX TpeOOBaHUN K pe3yiabTaTaM
OCBOEHMS OCHOBHOW 00pa30BaTeNbHONW MpOrpaMMbl OCHOBHOTO oOImiero oOpa3oBaHUS H

IIpunoxenue

QJICMCHTOB COACPIKAHUS

149




[IpoBepsiembie Ha OI'D o usnke TpedoBaHMS

K pe3ysbTaTaM OCBOEHHsI OCHOBHOM 00pa30BaTeNIbHOM TPOrpaMMbl

OCHOBHOTO 00111ero 00pa3oBaHus

Kon
MIPOBEPSIEMOTO
TpeOOBaHUS

[IpoBepsiemble TpeOOBaHUS K MPEIMETHBIM pe3yiibTaTaM 0a30BOr0 YpOBHS
OCBOEHHS OCHOBHOH 00pazoBaTeIbHOM MPOrpaMMBbl OCHOBHOTO OOIIETO
o6pazoBanus Ha ocHoBe PI'OC

1

[Nornmanue ponu GU3NKK B HAYYHON KapTHHE MHUPA;

chopMUPOBAHHOCTh 0a30BBIX MPEACTABJICHUN O 3aKOHOMEPHOM CBSI3U U
MMO3HABAEMOCTH SIBJICHUU NMPUPOJABI, O POJIM 3KCIIEpUMEHTa B (pusMke, 0O
cucteMooOpasyromed poinu (PU3MKM B Pa3BUTHUU €CTECTBEHHBIX HAyYK,
TE€XHUKH M TEXHOJIOTUH, 00 3BOIIONUN (PU3NYECKUX 3HAHUI U UX pOJIU B
LIEJTIOCTHOW €CTECTBEHHOHAYYHOM KApTHHE MHpPA, O BKJIAJIE POCCUMCKUX U
3apyOeKHBIX YUCHBIX-(PU3UKOB B Pa3BUTHE HAYKU, OOBICHEHHE TTPOIIECCOB
OKPY’KaIOILIEr0 MUpPa, pa3BUTHE TEXHUKU U TEXHOJIOTUHN

3HaHUS O BHJIaX MaTepuu (BEIIECTBO U I0JIE), O IBUKEHUHU KakK criocode
CYULIECTBOBaHHUSI MaTepuu, 00 aTOMHO-MOJEKYISIPHOH TEOPUU CTPOCHHUS
BEIECTBA, 0 (U3NYECKOM CYITHOCTU SIBJICHHM MPUPOJbI (MEXaHUYECKHX,
TEIUIOBBIX, DJIEKTPOMATrHUTHBIX U KBAaHTOBBIX);

YMEHHE pa3inyaTh SBJIEHUS M0 ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE;
YMEHHUE paclo3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3MUECKUX SIBICHUH B
OKpYKaloIlleM MUpPE, BBIAEISSA X CYLIECTBEHHbIE CBOMCTBA (MIPU3HAKH )

Bnagenue ocHOBaMM MOHSTHIHOTO anmapaTa U CUMBOJIMYECKOTO SI3bIKA
(bU3HMKY U UCTIOJIB30BAHKE UX JUIS PElIeHUs y4eOHbIX 3a/1a4;

YMEHHE XapaKTepu3oBaTb CBOWCTBA TeJ, (PU3WYECKUE SBJICHUA W
IPOLIECCHI, UCTIOJB3Ys PYHIAMEHTAIbHbIE U SMIHUPUUECKHIE 3aKOHBI

VYMeHnue onmchIBaTh HN3Y4YCHHBIC CBOMCTBA Tel U (bHSH‘IGCKI/Ie SABJICHUA,
HCIIOJIb3YA (bH?)PI‘ICCKI/Ie BCJIIMYHUHBI

Brnanenue ocHoBaMH METOJIOB HAyYHOI'O MO3HAHMA C YU€TOM COOJIIOACHUS
npaBui1 0€30MacHOro Tpy/a:

HaOmoieHne (U3NYECKUX SBJICHUM: yMEHUE CaMOCTOSITEIbHO cOOMpPATh
JKCIEPUMEHTAIbHYIO YCTAaHOBKY M3 JaHHOTO0 Habopa 00opyroBaHMs IO
MHCTPYKLIMU, OIUCBIBATh XOJ ONbITA M 3alMChIBaTh €ro pe3yibTaThl,
(opMynupoBaTh BBIBOJBI;

IPOBE/ICHUE MNPSIMBIX U KOCBEHHBIX H3MEpPEHHH (U3NYECKUX BEIMYUH:
yMEHUE  IJAHUPOBAaTh  M3MEPEHMs,  CaMOCTOSITENIbHO  COOHMpaTh
HKCIEPUMEHTAIbHYIO YCTAaHOBKY I10 MHCTPYKLMH, BBIYUCIATH 3HAUEHHUE
BEJIMYMHBI U aHAIM3UPOBATh MOJYYEHHBIE PE3YIbTAThI C YIETOM 3alaHHOU
HOTPEIIHOCTH PE3YIbTATOB U3MEPEHUN;

IIPOBEJICHHE HECJIOKHBIX AKCIEPUMEHTAIBHBIX UCCIIeI0BaHMIA;
CaMOCTOSITENIbHO COOMPATh AKCIEPUMEHTAIBHYIO YCTAaHOBKY U MPOBOJUTH
HCCIIEIOBAaHUE N0 MHCTPYKLMH, NMPEACTABIATH MOJYYEHHBIE 3aBUCHUMOCTH
¢u3nyeckux BENUYMH B BUAE TaONMUMI W TrpaduKOB, YYHUTHIBATH
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NOrpCurHoOCTH, ACJIaTh BBIBOABI IO PE3YyJIbTaTaM HUCCIICAOBAHUS

[NonnMaHue XapakTepHBIX CBOWCTB (U3NYECKUX MOJEJeH (MaTrepuaibHas
TOYKa, aOCOJIIOTHO TBEPJOE TEJO, MOAEIU CTPOEHHS ra30B, KUAKOCTEH U
TBEPABIX TeJ, IUIAHETAPHAs MOJIEIb aTOMa, HyKJIOHHAsI MOJIEJIb aTOMHOIO
A1pa) ¥ yMEHUE PUMEHSATH UX JJIs1 00bSICHEHHS (PU3MUYECKHX ITPOIIECCOB

YMmenne oOBSICHATh (PU3MYECKHe MPOIECCHl H CBOICTBA TEII, B TOM YHCIE U
B KOHTCKCTC CI/ITyaHI/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTCpa, B
YaCTHOCTH, BBIABJATH IMPUYMHHO-CICACTBCHHBIC CBA3UM W CTPOUTH
O0OBsICHEHUE C ONOpPOW Ha HM3YYCHHBIE CBOWCTBA (DH3MYECKHUX SIBIICHHIA,
(u3HUecKkre 3aKOHbI, 3AKOHOMEPHOCTH M MOJICITTH

YMenue pemaTh pacueTHbIe 3a/1auu (Ha 6a3e 2 - 3 ypaBHEHUN), UCTIOJIb3Ys
3aKOHBI U (OPMYJIbI, CBSA3BIBAIOLINE (PU3MUECKNE BEIUYUHBI, B YACTHOCTH,
3aMMChIBaTh KPATKOE YCJIOBME 3aJaul, BBISBIISITH HEAOCTAIOUIUE JaHHBIE,
BBIOMpaTh 3aKOHBI W (OPMYNIBI, HEOOXOTUMBIE [UIsI €€ pelieHus,
WCIIOJIb30BaTh CIIPaBOYHBIE JIaHHBIE, MPOBOJMTH pPAcyeThl U OILIEHHUBAThH
PEATUCTUYHOCTD MOJTYYEHHOTO 3HAYeHUs (PU3UUYECKO BEIMYMHBI; YMEHHE
OTIPENeNIATh Pa3MEPHOCTh (PU3NYECKOM BETUYMHBI, IOJYYEHHOW IMpH
pELIeHUH 3a/1a4un

YMeHne xapakTepu30BaTh NPUHIUIBI IEHCTBUS TEXHUYECKUX YCTPOWCTB,
B TOM 4YHCJ€ OBITOBBIX INPUOOPOB, M MPOMBIIIICHHBIX TEXHOJIOIMUYECKHX
IIPOLIECCOB O UX ONHMCAHUIO, UCTIONb3Ys 3HAHUS O CBOMCTBAX (PU3MUECKUX
SIBJICHHI 1 HEOOXO0IUMBbIE (PU3MUECKHE 3aKOHOMEPHOCTH

10

YMeHue UCTOIb30BaTh 3HAHUS O (PU3UYECKHX SBJICHHUSIX B IMOBCEAHCBHOU
KU3HU I oOecrieueHus: 0e30TacHOCTH TpH OOpalieHud ¢ OBITOBBIMU
MprUOOpaMH W TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHEHHUS 370pPOBbS H
COOJIIOZICHUST HOPM DKOJIOTMYECKOTO IOBEACHHS B OKPY)KAMOIIEH cpele;
MOHMMAaHHE HEOOXOJUMOCTH TPHUMEHECHUS JOCTHIKCHHH (QH3UKA U
TEXHOJIOTHH JUISl pallMOHAILHOTO MPUPOIOIIOIE30BaAHHUS

11

OnpiT moOMCKa, TMpeoOpa3oBaHus U MPEACTaBICHUS HMHPOpPMAINU
(u3nueckoro  coAep)KaHUs C  HUCHOJb30BaHHMEM  HH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHUH;

YMEHHE OLIEHUBATh JOCTOBEPHOCTh MOJYYEHHON MH(OPMALUKU HAa OCHOBE
UMEIOIINXCS 3HAHUN U JIOTIOJHUTENbHBIX HICTOYHHUKOB;

YMEHHME HCIO0JIb30BATh MPH BBINOJHEHUU YYeOHBIX 3aJaHUN HAy4HO-
HNOMYJISAPHYIO JIUTEpaTypy (DU3MUECKOTO COJAEp)KaHWs, CIPaBOYHBIC
MaTepuabl, pecypcsl cetu MHTepHer;

BJIaJieHue 0a30BBIMH HaBBIKAMH MpeoOpa3zoBaHus MHGOPMAIIUU U3 OJHOU
3HAKOBOW CHCTEMBbI B JApPYryl; YMEHHE CO3[aBaTh COOCTBEHHBIE
NUCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HHGpOpMAIMH U3
HECKOJIbKMX UCTOYHUKOB

IlepedeHb 31eMEeHTOB coepkaHus, mpoBepsieMblx Ha OI'D no ¢pusmke
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Kon

[IpoBepsieMblii 3IEMEHT COACPIKAHUS

1 MEXAHUYECKUE SABJIEHUA
11 Mexannueckoe  nBwkeHue.  MarepuanbHas — Touka. CucremMa  OTcYera.
OTHOCHUTEIBLHOCTD JOBUKCHUS
1.2 PaBHOMepHOE M HepaBHOMEpHOE aBMkeHHE. Cpenusis ckopoctb. Dopmyna st
BBIYUCIICHUS CPEIHEN CKOPOCTH:
V=__
t
1.3 PaBHOMepHOE TpsIMONIMHENHOE OBUKEHHUE. 3aBUCUMOCTh KOOPAMHATHI Teiaa OT
BPEMEHH B CIIydae PaBHOMEPHOT'O IIPSIMOJIMHENHOTO JIBUKCHMUS:
X(t) = Xo + Wl.
I'padbuku 3aBucMMOCTH OT BpEeMEHHM [UIsl MPOEKIHMH CKOPOCTH, IPOEKINU
MepeEMENIEHUs, IyTH, KOOPAWHATBI TPH PABHOMEPHOM MPSIMOJUHEHHOM
IBWXKCHUU
14 3aBUCUMOCTh KOOpPIWHATHI T€Ja OT BPEMEHH B CIy4ae PABHOYCKOPEHHOIO
HpHMOHHHeﬁHOFO JOBUXKCHUS:
12
X(t)=x +v t+a -
0 0x X ?
@opmynbl A TPOEKUUU MEepeMElIeHUs, MPOEKIUU CKOPOCTH M MPOEKLIUU
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIUHEHHOM JIBUKCHHUH:
t2
s(t)=v -t+a - ',
X 0x X ?
Vx(t) = Vo + 8, -1,
ax(t) = const,
v 2-v ?=2as.
2X 1x X X
I'padbuku 3aBUCMMOCTH OT BpEeMEHH IS MPOCKIUU YCKOPEHHUS, MPOEKIHH
CKOpPOCTH, MPOEKIHMH TEePEMEIIEHUs, KOOPAMHATHI IpPU PaBHOYCKOPEHHOM
MPSMOJIMHENHOM JIBH>KEHUH
15 CBoOonHoe maneHue. Gopmysbl, OMUCHIBAIOIINE CBOOOTHOE MaJeHUE Teya IO
BEpTUKAIN (JIBJKEHHME Tella BHU3 WM BBEPX OTHOCUTEIBHO IOBEPXHOCTH
3emnu). ['paduku 3aBUCUMOCTH OT BPEMEHHU [UISI TPOEKIUU YCKOPEHUS,
MPOEKIIMH CKOPOCTU M KOOPJMHATHI PU CBOOOIHOM TMAJICHUH Teja M0 BEPTHUKAIH
1.6 CkopocTh paBHOMEPHOTO JBWXKEHHMS Tela MO OKpykHocTu. Hampasnenue
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CKOPOCTH.
dopmyna st BBIYKACICHUS CKOPOCTH Yepe3 PajnyCc OKPYKHOCTH M TEPHO.T
oOpareHus:

21R

\/ —

T

LentpoctpemurenbHoe  yckopeHue. HampaBieHue  1EHTpPOCTPEMHUTEIBHOTO
yckopenusi. @opmyna A BBIYUCICHUS YCKOPESHHUS:

2
a =V.
" R
dopmyna, CBSI3BIBAOIIAS TIEPHOJ U YaCTOTY OOpaleHus:
1
V=_
T
1.7 Macca. [TnotHoCcTh BemecTBa. @opmyna it BEIYACICHUS TUIOTHOCTH:
m
p=—
V
1.8 Cuna - BekTopHas ¢puszndeckas BeauyrHa. CII0KEHUE CHIT
1.9 SAsnenune uneprmu. [lepsoiii 3akon HeroToHa
1.10 |Bropoii 3akon HeroToHa:
r
F=m-
a.
CoHarpaBJIeHHOCTh BEKTOPa YCKOPEHUS TeJla U BEKTOpa CUJIbI, ICHCTBYIOMICH Ha
TEJI0
1.11 B3aunmopetictue Ten. Tperuit 3akon HeroroHa:
|:2—>1 = _F1—>2
1.12 | TpeHue Mokos U TPEHHUE CKOJIbXEeHUs. DopMyIna /Ui BEIYMCICHUS MOJTYJISI CHITBI
TPEHUS CKOJIbKCHHUS:
F,=u-N
113 | Hdedopmarnus Tena. Ympyrue u Heymnpyrue aedopmanuu. 3akoH YIpyroi

nedopmanuu (3akoH I'yka):

F=k-Al
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1.14 | BcemupHoe TAroTeHue. 3aKOH BCEMUPHOTO TATOTCHMUS:
F=g.mm
2
R
Cuna TsixecTu. Y CKOpeHrue CBOOOIHOTO TaCHHUS.
dopmyna Uit BBIYMCIEHUS CUIIbI TSHKECTH BOJIM3U OBEPXHOCTH 3eMIIN:
F=mg.
Hemwxenne tutaner Bokpyr Comnma. IlepBas kocMuyeckass — CKOpPOCTb.
HesecomocTs 1 neperpysku
115 |Wmnynsc Tena - BeKTOpHas pu3ndeckasi BeIMUMHA.
p=mv
NMnynsc cucTemsl Te.
N3menenne ummnynbca. UMmynsc crmsl
116 |3akoH coXpaHEHHS UMITYJIbCA U 3aMKHYTOH CHCTEMBI TEIT:
I I
E):mv +mvVv =const.
11 2 2
PeaktuBHOE IBIOKEHNE
1.17 | Mexanudeckas padbora. @opmyra Jjisl BEIYUCICHUS paOOThI CHIIBI:
A=Fscoso.
Mexannyeckasi MOITHOCTb:
A
N=_
t
1.18 |KuneTtnyeckas U MoTCHIMAIbHAS YHEPTHUSI.
dopmyrna Ui BEIUMCICHHUS] KHHETUYECKOW SHEPTUu:
2
mv
E="
© 2
Teopema 0 KHHETHYECKOUN SHEPTHH.
dopmyna Juisi BBIUMCIEHUSA MOTEHIMAIbHOM SHEPruu Tena, MOAHATOrO HaJl
3eMIei:
Ep = mgh
1.19 | MexaHuueckasi SJHEPTHUS:

E = Ex +Ep.
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3aKOH COXpaHEHUs MeXaHHu4ecKoM sHepruu. dopmyia i 3aKOHA COXPAaHEHUS

MEXaHUYECKON YHEPTUU B OTCYTCTBUE CUJI TPEHUS:
E = const.

[IpeBpanieHne MEXaHUYECKOW SHEPT UM IIPY HAIMYUU CUJIbI TPEHHUS

1.20

[Ipocthie MexaHu3MBbl. "300TO€ IPABUIIO" MEXAaHUKHU.
Peryar. MoMeHT cuitbl:

M =Fl.
VYcnoBue paBHOBECHS pblyara:

Mi+Mx+..=0.

IloaBMKHBIN U HETIO ABMKHBIA OJIOKH.

— Hnonemaﬂ
KITI mpocCThIX MEXaHU3MOB, n

3aTpadeHHas

1.21

JlaBiieHrE TBEPAOTO TENA.
@opmyia 1 BBIYMCIICHHS 1aBJICHUs TBEPJOTO Tema:

JlaBnenue raza. ATMmocdepHOe 1aBJICHHE.
l'unpocraTtuyeckoe AaBiieHUE BHYTPH KUIKOCTH.
dopmyna Ui BEIUMCICHUS JaBICHUS BHYTPH KUIAKOCTHU:

p =pgh+p,,

1.22

3akoH [Tackans. ['mapaBanueckuit mpecc

1.23

3akoH Apxumena. dopmyna Ui ONpEAETCHUS BBITAIKHBAIONIEH
NeHCTBYIOLIEH Ha TeJ0, HOTPYKEHHOE B )KUJIKOCTh WITU T'a3:

F =pgV.

ApX.

Ycnopue naBanud tena. [lnaBanue CyAOB U BO3JYXOIIJIaBAHUC

CUJIBL,

1.24

MexaHuueckre KOJIcOaHMSI. AMHJ’II/ITYJIa, nepuoag H 4Yacrora KOJIeOaHU.

®opMyiia, CBA3BIBAIOIIAs YACTOTY W MEPHO Kojtebanuii: V= _

T

1.25

MareMaTtnueckuii U IpPYKUHHBIA MasATHUKU. IIpeBpalieHue sHepruu Ipu

K0JIe0aTeIbHOM JBUKCHHUU
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1.26

3aryxatomue konebanus. BeiHyxaennble konebanus. Pesonanc

1.27

Mexannueckue BOJHBI. [IpoonbHbIE M TONEpeYHbIE BOJIHBL. [[JMHA BOJIHBI U
CKOpPOCTb pacnpOCTPaHEHUS BOJIHBI:

A=v-T

1.28

3Byk. ['poMkocTh U BbicOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha IpaHUIIE
nByx cpenl. MHDpa3ByK U yabTpa3ByK

1.29

[IpakTrueckue paboThbI

N3mepenue cpenHel IUIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI, YKECTKOCTH
MPY>KUHBL; KOA(DPHUITMEHTA TPEHHS CKOJIBKEHMs; paOOThl CHUJIBI TPEHUS, CHUJIBI
YIOPYTOCTH; CpPeIHEH CKOPOCTH JBIKEHMsI Opycka MO HAKJIOHHOW TUIOCKOCTH;
YCKOpeHUs1 Opycka TMpu ABMKEHUW TI0 HAKJIOHHOM TUIOCKOCTH; YacTOTHI H
nepuoJa KoJieOAaHWHW MAaTeMaTHYEeCKOr0 MAasTHUKA, YacTOThl MW Tepuojaa
KoJIeOaHU MPYKMHHOTO MAasiTHUKA; MOMEHTA CHJIbI, JIEHCTBYIOIIETO Ha phIvar;
paboTHI CUJIBI YIPYTOCTH TP TIOIBEME T'Py3a C IOMOIIBIO0 HETIOBIKHOTO 0JI0Ka;
paboTHI CHIIBI YIIPYTOCTH MPHU TOIbEME T'Py3a C IOMOIIBIO MOABHKHOTO OJI0KA.
HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHIJIBI OT 00BbeMa TMOTPYKEHHOM
YacTH TeJla ¥ OT IJIOTHOCTH JKUJKOCTH; HE3aBUCHMOCTH BBITAJIKUBAFOIIEH CHUJIBI
OT MAcChI TeJIa; CHJIBI TPEHUS CKOJILKEHHUS OT CHJIBl HOPMAJIBHOTO JaBJICHUS U OT
poJa TOBEPXHOCTH; CHJIbI YIIPYTOCTH, BO3HUKAIOIIEH B MPYXHUHE, OT CTECIICHH
nedopmaluu MPYXKUHBI; YCKOPEHHsI Opycka OT yrjla HaKJIOHa HaIpaBJIsIONICH;
nepuoaa (4acTOThl) KOJICOAHWW HUTSHOTO MAasSTHHKA OT JUTMHBI HHUTH;, MEpUOIA
KoJIeOaHUN TPYKUHHOTO MasTHHKAa OT MAacChl Tpy3a M JKECTKOCTH TPY>KUHBI;
HCCIe0BaHUE HE3aBUCHUMOCTH TepuojJa KOJICOAaHWH HUTSHOTO MasTHHUKA OT
Macchl Tpy3a.

[IpoBepka ycnoBUs paBHOBECHS phlyara

1.30

Ouznyeckue SBJICHHUS B MPHUPOJE: MPUMEPHl JBIKEHUS C Pa3IMYHBIMU
CKOPOCTSIMU B J)KMBOW U HEXKUBOI MpHUpoJie, IEHCTBHE CHIIbI TPEHUS B IPUPOJIE U
TE€XHUKE, TPUIUBbI U OTJIUBBI, JBIKeHHE TIUaHeT COJHEUHON CHCTEeMBI,
PEaKTUBHOE JBIKEHUE KUBBIX OPraHU3MOB, pblUard B TEJI€ YEJIOBEKA, BIUSHUE
aTMOC(epHOro JaBJCHHS Ha XUBOH OpraHu3M, IUIaBaHHUE DbHIO, BOCIPHITHE
3BYKOB KUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, IlyHAMH, 9XO

131

Texnuyeckue ycTpoWCTBa: CHHUIOMETP, AATYUKU TOJIOKEHHS, PACCTOSHUSA H
YCKOpEHUs, IUHAMOMETpP, TMOAIIUIHUKNA, pPAaKEeThbl, pblYar, MOJBWKHBIA U
HEMOBWKHBIM OJOKHM, HAKJIOHHAs IJIOCKOCTh, MPOCTbIE MEXaHHU3MBI B OBITY,
COOOIIAOIIMecss COCY/bl, YCTPOMCTBO BOJOMPOBOJA, THAPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HAcOC, apeoMeTp, 3XOJIOT,
WCIOJIb30BaHKE YIbTPa3ByKa B ObITY  TEXHHUKE

TEIIVIOBBIE ABJIEHUA

2.1

OcCHOBHBIE  TOJOXKEHHS  MOJIEKYJIIDHO-KUHETHYECKOM  TEOPUH  CTPOCHHUSA
BellecTBa. Mojenu TBEPJOro, JKUJIKOTO U Ia3000pa3HOT0 COCTOSHHUM BellecTBa.
Kpucrannuueckue 1 amop¢HsbIe Tena

2.2

I[BI/DKGHI/IC qaCcTul  BCIICCTBA. CBs13b CKOpOCTU  IBWIKCHUA  YaCTULl C
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Temreparypoil. bpoynosckoe nBmxenue, nuddysus

2.3 CMaunBaHue U KaWUISIPHBIE SIBJICHUS
2.4 TennoBoe pacimupeHue u cxarue
2.5 TennoBoe paBHOBECHE
2.6 Buytpennsis sHeprus. PaGora u Termuonepenauya Kak CIOCOObI M3MEHEHUS
BHYTPEHHEHN HEPrun
2.7 Bunpl Terutonepeiadun: TEMIIONPOBOAHOCTD, KOHBEKITUS, N3TydeHHIE
2.8 HarpeBanme wu oxmaxnaenue Ten.  KonmyecTBO — TEIIOTHL.  YenbHAs
TETJIOEMKOCTb:
Q=cm(t2 - t1)
29 3aKOH COXpaHEHMsI SHEPTruu B TEIJIOBBIX Ipolleccax. YpaBHEHHE TEIJIOBOTO
OanaHca:
Qi+Q2+..=0
210 |Ucmapenme W KoHACHcanus. VI3MeHeHWE BHYTPEHHEH SHEPrUM B TIpoIlecce
ucnapeHuss M KoHjaeHcauuu. Kumnenue IKUIKOCTH. YJenbHas TerioTa
apooOpa30BaHUs:
L="
m
2.11 BraxxnocTts Bo3ayxa
212 |IlnaBneHue U Kpucraumm3auus. V3MeHeHuWe BHYTpEHHEH OSHEpPruuM IpH
IUTABJICHUM U KPUCTAJUIM3ALMU. Y JeJbHAasl TeIUIOTA IUIaBICHUS:
m
2.13 | BHyTpeHHss SHEeprus CropaHus TOIUIMBA. Y AeIbHas TEIIOTa CrOpaHus TOILUINBA:
m
2.14  |Ilpunummnsl pabotsl TemioBbix Asurateneil. KI1/I tennoBoro auratens
2.15 |IIpakTuueckue paboThI

I/I3MepeHHe yHCHBHOﬁ TCIINIOEMKOCTU MCTAJUIMYCCKOI0 HUWJIMHApPA; KOJIWUYCCTBA
TCIUIOTBI, TIOJYYCHHOT'O BOJOM KOMHATHOH TCMIICPATYPhI (I)HKCHpOBaHHOﬁ
MacCCbl, B KOTOPYIO OIYIICH Har peTBII71 ONUIMHAP, KOJHUYCCTBA TCIJIOTHI,
OTHAHHOTO HArpeTbhiM HUWIMHAPOM, IIOCJIC OITYCKAHUSA €ro B BOAY KOMHATHOM
TCMIICPATYPhI; OTHOCHUTEIIPHOM BJIaXKHOCTHU BO3yXa, yIICJ'IBHOfI TCIIJIOThI
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IIJIABJICHUS JIbJA.

HccnenoBanue H3MEHEHUs TeEMIIEpaTypbl BOABI IIPU PA3IMYHBIX YCIOBUSX;
SBJICHHS TEIUIOOOMEHA MPU CMEUIMBAHUU XOJIOJHOM M ropsidel BOJBI; Mpolecca
HCIIapEHUS

2.16 |®Dusuueckue SBICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSIKCHHE M KAlMILUISIPHBIC
SIBJICHUS B IIPHUPOJE, KpUCTAUIbl B mpupoje, usnydenue CoiHIa, 3aMmep3aHue
BOJIOEMOB, MOPCKHUE OpHU3bl; 00pa30BaHUE POCHI, TYMaHa, UHEsl, CHEra

2.17 | TexHuyeckue yCTPOWCTBA: KaNMJUIAPHI, IPUMEPHI WCHOJIB30BAHUS KPHCTAIIIOB,
KUJKOCTHBIM TEpPMOMETp, JaTYUK TEMIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHHUS
JIOMOB, TUTPOMETPBI, MICUXPOMETP, NapoBasi TypOHHA, JBUraTellb BHYTPEHHEIO
CrOpaHus

3 DJIEKTPOMATHUTHBLIE SABJIEHUA

3.1 Dnektpuzarus Ten. [[Ba Bua 3eKTpUIECKUX 3apsioB

3.2 BsaumoneiicTBue 3apsokeHHbIX Tell. 3akoH Kynona

3.3 3aK0H COXpPaHECHHS AIEKTPUICCKOTO 3apsiaa

3.4 Onekrpuueckoe mnone. HanpspkeHHOCTh  anekTpuuyeckoro noss.  I[IpuHnmn
CYINEPIO3UINH AIEKTPUYECKUX MoJIel (Ha KaYeCTBEHHOM YPOBHE)

3.5 Hocutenu »snextpudeckux 3apsiioB. J[lelicTBHE SJIEKTPUYECKOrO TMOJsSl  Ha
anekTpudeckue 3apsbl. [[pOBOJHUKN U AUAIEKTPUKH

3.6 [TocTostHHBIN 35IeKTpUYECKHil TOK. [[elicTBusA 3neKkTprudeckoro Toka. Cuia Toka.
Hanpsoxenue.
| =_

t
A
U=_

3.7 DNEeKTpUUECKOE COMPOTUBICHHE. Y IeTbHOE IEKTPUUECKOE COPOTUBIICHHE:
rR=P

3.8 3akoH OMa 17151 y4acTKa dJIEKTPUYECKOH LIENH:

U
|l =_
R
3.9 IlocnenoBarenpbHOE COETMHEHHNE TPOBOIHUKOB!

h=lhU=Ui1+U; R=R1+Ro.
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Hapannenbﬂoe COCINHCHHUC HpOBOI[HI/IKOB paBHOI‘ (0] COHpOTI/IBJIeHI/ISII
<
_ 1
U=u;l=1+1; R=_".
2

CMelraHHbIe COCAUHCHMS IPOBOAHUKOB

3.10 |PaboTa ¥ MOIIIHOCTb IEKTPUICCKOTO TOKA.
A=U-1-t;P=U"-I

3.11 |3akon J[xoyns-Jlenma:
Q =1°.R- t

3.12 |OmpiT Opcrema. MarHuTHOE TMOJie MPSIMOTO TMPOBOJHUKA C TOKOM. JIuHMHM
MarHUTHON WHIYKITUU

3.13 MarautHoe moJe TOCTOSHHOIO MAarHurta. B3amMoaelCcTBHeE  IMOCTOSHHBIX
MarHuTOB

3.14 | JleficTBHEe MarHUTHOTO IOJISI HA TPOBOTHUK C TOKOM

3.15 OnbiTel @apages. fABiaeHue aneKTpoMarHuTHOW nHAyKIuu. [IpaBuio Jlenna

3.16 |[IpakTuueckue pabOTbI
N3mepenue  3JEKTPUYECKOTO  CONPOTHBJICHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUYECKOTO TOKa; pabOTHI ANEKTPUIECKOTO TOKA.
UccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, BO3HUKAIOIIETO B IMPOBOJHUKE
(pe3ucTopsbl, IaMIOYKa), OT HANPSKEHUsT HAa KOHIAX MPOBOJAHMKA; 3aBUCUMOCTHU
COMPOTHBIICHUS OT JJUHBI MPOBOJHUKA, IUIOIIAIU €r0 MONEPEYHOro CEUEHHUS U
yII€ABHOTO COTIPOTHBIICHHUS.
[IpoBepka mpaBuia Uisl SJAEKTPUUECKOTO HAMPSHKEHUS MPU IMOCIEI0BATEILHOM
COCIMHEHUU TIPOBOJHUKOB; MpaBHJa ISl CHUIIBI AJIEKTPUYECKOTO TOKA IPH
napajyuieIbHOM COSAUHEHUH MTPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

3.17 |®usuyeckue SBICHHS B TMPHUPOJC: OJICKTPUYECKHE SBIEHUS B arMmocdepe,
AJIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE MOJie 3eMJIH, Apeiid MOII0COB,
POJIb MArHUTHOTO TIOJIS A71S1 )KU3HU Ha 3eMJie, MOJISIPHOE CHsIHHE

3.18 | TexHuueckue YCTPOWCTBA: AJIEKTPOCKOI, aMIEepMETp, BOJBTMETP, peocTart,
CUETYMK  DJEKTPUUECKOW  DHEPTruu,  DICKTPOOCBETUTEIbHBIE  IPUOOPHI,
HarpeBaTeIbHbIE ANEKTPOIIPUOOPHI (mpumepsl), AIIEKTPUUECKUE
MPEAOXPAHUTENN, AJIEKTPOMATHUT, DSJIEKTPOABUTATENIb IOCTOSHHOTO TOKa,
reHepaTop NOCTOSIHHOTO TOKa

3.19 | DnexkrpomarHuTHbIE BOJHEL [1Ikana 31eKTpOMarHUTHBIX BOJTH

3.20 |JIygyeBas monenb cBeta. [IpsMonnHeliHOE pacipocTpaHEHHE CBETa

3.21 |3akoH oTpaxkeHus ceta. [lnockoe 3epkano
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3.22

[Tpenomienue cBeta. 3aKOH MPETIOMIICHUS CBETA

3.23 | ducnepcus cBeTa

3.24  |Jlunza. Xon syueit B nuH3e. DokycHOE paccTosiHue JTMH3BL OnTHYECKas CHIia
JTMH3BL
D=1/F

3.25 |I'ma3 kak ontuyeckas cucreMa. OnTHYECKUE TPUOOPHI

3.26  |IIpakTmueckue pabOTHI
N3mepenue onTuueckod cuibl coOuparoliedl JIMH3bI; (POKYCHOrO pPacCTOSTHHS
coOuparomied JuH3bI (MO CBOMCTBY paBEHCTBAa pa3MEpoB MpeaMeTra Hu
M300pakeHMs], KOTJa MPEeIMET PacIoJIOKeH B TBOWHOM (hokyce), mokazaTems
MPETIOMIICHHUS CTEKIIA.
UccnenoBanue cBocTBa M300pakeHUs, TTOJTYIEHHOTO ¢ TIOMOIIBI0 coOMparomen
JIUH3BI; W3MEHEHUs (OKYCHOTO pACCTOSHUS JBYX  CIIOXKCHHBIX  JIMH3,
3aBHCHMOCTH yTJia TIPEJIOMIJICHHS] CBETOBOTO JIyda OT yIJia MaJeHUs Ha TpaHUIle
"BO31yX - cTEeKIJIO"

3.27 ®dusndeckue sBiaeHUs B mpupoje: 3atmeHuss Comnma u JlyHbl, mBera Tei,
ONTHUYECKHUE SBJICHUS B aTMocdepe (11BeT Heba, pedpakius, paayra, MUPax)

3.28 |TexHuueckue yCTpPOMCTBA: OYKH, TNEpHCKoM, ¢oToamnmapar, ONTHUYECKUE
CBETOBO/IbI

4 KBAHTOBBIE ABJIEHUA

41 PamnoaktuBHOCTH. Anb(a-, Oera-, ramma-usinydeHus. Peakiuu anbda- u Oera-
pacmana

4.2 OmneiTel Pe3epdopaa no paccesauto anbda-vactuil. [nanerapuas Moaenp aroma

4.3 CocraB aroMHoTO siapa. M3oTomsl

4.4 [Tepuon monypacnaga aTOMHBIX S/IEp

4.5 SnepHble peakiivy. 3aKOHBI COXPaHEHHsI 3apAJ0BOTO U MAaCCOBOT'0O YHCell

4.6 Ousnyeckue SBIEHUS B TMPHUPOJIE: €CTECTBEHHBINM paJMOAKTUBHBIA (OH,
KOCMUYECKHE Iy4H, paJAUOAKTUBHOE W3Iy4eHUE MPUPOIAHBIX MUHEPAJIOB,
NeCTBHE PAMOAKTUBHBIX U3ITyYEHHUI Ha OPraHU3M YeJOBeKa

4.7 Texnudeckue yCTpONCTBA: CHEKTPOCKOT, WHAMBUAYAIbHBIN 03UMETp, Kamepa

BI/IJ'ILCOHa, AACPHAsd SHEPreTuKa
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